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Agricultural  Bureau  of  New  South  Wales- 
Its  Usefulness  to  Primary  Producers    ...    31,  29G 
Monthly  Notes       81,  68.  144,  223,  296,  375,  447, 
526,  601,  679,  751,  832,  901 
Reports  of  Meetings — 

Alburv 81,448,679 

Auburn 31,601,751,901 

Avoca.     [Sec  Yarrunga-Avoca.] 
Bimbava  31,  68,  223,  297,  375,  526,  679, 

752,  901 

Blacktown         81,224,376,448 

Borenore  81,527,752,902 

Bunaloo.     [See  Thyra-Bunaloo.] 


Cardiff 

Castlereagh  (via  Penrith) 


...      31,  60 
..       31,  68),  752, 
832,  902 
31,  832,  9<\J 
81,  144,  448,  627 
31,  753 


Clifton  (near  Young)  ... 
Clovass  ... 

Coradgory         

Coraki    ...  31,  68,  298,  448,  602,  753,  9<)3 

Oordoaux-Goondarin   ...  31,  145,  298,  37G, 

448,  753,  83  J 
C'otta  Walla      ...        31,69,145,224,298,440, 

527,  602,  7.)3 
Cunningham     ...  31,  89,  527,  603,  680,  753,  903 
Dooralong.     [Sec  Jilliby-Dooralong.] 
Dural      ...  31,  70,  145,  224.  298,  449,  603 

Garra-Pinecliffo  ...  31,70,224,527 


[See 


Glen  Innes 

Glenorie... 

Goondarin. 

Henty    ... 

Holbrook 

Inverell 

.7  ill  i  by-Dooralong 


81,  7.53,  833 
31,  224  298,  376,  527,  754 
Cordeaux-Goondarin.J 

31,  528,  7.-)4 

81,604 

81,  299,  528,  754,  833,  903 
81,70 


Kareela.     [jSee  Penrose -Kareela.] 


Kellyville 

Lidcombe 

Lisarow 
Lower  Portland 

Mannus 
Mareh 


Mateham 

Middle  Dural 
Milbrulong 


31,  145,  299,  376,  449,  523, 

604,  680,  7.54,  833,  904 

31,  70,  145,  225,  299,  376, 

449,  528,  604,  680,  754,  904 

31,225,377 

...     31,71,147,225,299, 
377,529,681,755,833 

31,756 

31,  71,  147,  225,  299,  377,  449,  604, 

681,  755,  833 

31,  72,  378,  449,  755, 

834,  904 

31,  72,  225,  300,  378,  450 

31,72,  147,225,301,378, 

450,  529,  605,  755,  904 


Agricultural  Bureau  of  N.S.W. — Rep  rts 

of  Meeting; — continved. 

Miranda  ...       81,  148,  225,  605,  756, ! 

Mittagong         31, 72, ' 

Moss  Valfcj        ...        81,  72, 226,  450,  530,  6 

756,  { 

Mount  Keira     31,  451,  530,  681,  J 

Nirabin j..    81,  i 

Orchard  Hills 31,  530,  ' 

Parkesboume 31,  682,  J 

Penrose-Kareela  ...    31,  72, 148,  451,  6( 

7.57  f 
?rlnecliffe.     [See  Garra-Pinecliffe.] 

Quakers'  Hill 81,226,370.4 

Rydal 31,  fl 

Springside  81,  73,  149,  301,  451,  530,  7 

St.  John's  Park  31,301,4 

Stony  Point  (I'/a  Lceton)        ...        31,  757,  il 


Stratford 

Tallawang 

Tallong 

Taralga 

Thyra  -  Bunaloo. . , 
Tingha   ... 

Toronto 

Walla  Walla     ... 
Wellington 

Wentworthville 

Wetherill  Park 
Windsor 

Woonona 

Yarramalong    . . . 

l&irrunga- Avoca 


81,  73,  149,  226,  379,  4; 
530,  605,  757,  834,  fl 
81,  73,  531,  e 

31,4 

31,  757, g 

81,74,453,531,'; 

81,301,379,453,531  6: 

758,  i 

81,  74,  226,  379,  454,  5: 

682,  758, 8 

81,  e 

31,  74,  149,  379,  454,  5: 

605,  758,  fl 

31,  455,  606,  U: 

758,  835,  «J 

81,  379,  455,  (i 

81,  75,  301,455,  531,  6( 

768,  835,  9 

81,  75,  150,  227,  302,  4; 

532,  606,  759,  8 

31,75,  150,227,303,3* 

456,  532,  683,  7 

81,  75,  380,  ()( 

759,9 


Agrieultural  Chemistry- 
Fertility,  The  Maintenance  of 

French  Potash  Salts        

'    Lead  Arsenates,  The   Composition   of 

Various.     [111.]         

"  Leaded  Bordeaux  "     Spray  :         An 

Analysis 
List  of  Fertilisers  in  New  South  Wales. 

1920  List.     [111.]      

■  Licks  for  Different  Classes  of  Country ... 


31,2 
81, 

31,2 

31,2 

81,1 
81, 
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Ag-Icultural  Chemistry. — continued. 

Potassium  Cyanide  for  Trapping  Fruit 
Flies  ... 

Sorghum  as  a  Possible  Source  of  Indus- 
trial Alcohol 

Sulphate  or  Carbonate?  ... 

"  Sulpho-arsenate,"  Composition  of 

Agricultural  Economics- 
Backing  Needed  by  Farmers 
Good  Investments — Big  Returns 
Home-maker  and  the  Rural  Problem  ... 
Profitable  Farming  Depends  on  Three 

Things  

United   States    Outlay   on    Progressive 

Agriculture 

Agricultural  Education— 

Boys' and  Girls' Clul)e     ... 

Boys'  Maize-growing  Comixitition 

Cawthron  Institute  of  Hcientific  Re- 
search, Nelson,  New  Zealand.  [111.] 

Winter  School  for  Farmers  at  Hawkes- 
bury  Agricultural  College 

Agricultural    Engineering,   Implements, 
Tools  and  Maohinery— 

Cement  Necessary  for  S.OOO-gallon  Tank 

Concrete  Block  Silo,  The  Construction 
of  a     [111.]  

Corroded  Tanks,  To  Repair       

Dam  that  did  not  "  Hold  "        

Future  of  Agricultural  Machinery',  The 

Hardwood  as  a  Well  Casing 

Home-made  Rain  Gauge.  A 

Motor  Tractor  in  Great  Britain,  The    ... 

Squaring  a  Foundation  ... 

Standardisation  in  Agricultural  Machin- 
ery       

[Seeatso  Farm  Buildings.] 


PAGE. 


31,  821 

31,  479 

31,  23 

31,304 


31,501 
31,  626 
31,  696 

31,  616 

31,650 


31,  398 
31,  707 

31,  793 

31,317 


31,  55 

31,171 
31,471 
31,618 
31,  582 
31,  444 
31,  166 
31,1 
31,  678 

31,700 


Agricultural  Literature- 
Farmers'  Bulletins,  The  ... 
Some  Recent  Publications 
"  Vegetable    Growing    in 
Wales" 


...        31,831,842 
31,  12,  93,  276,  434 
New    South 

31,  882 


Agricultural  Pests — 

Ants  in  a  Bee-hive  31,406 

Baiting  the  Wedge-tailed  Eagle  ...     3l[  800 

Destroying  Starlings  with  Poisoned  Grain    31,  04 
Foxes,  How  to  Poison.     [111.]    (Poultry 

Notes.)  31,218 

Mice  as  an  Apiary  Pest  ...         ...         ...     31  395 

Poison   Gases  for   Pest   Extermination, 

Utility  of       31,13 

Rabbits,  To  Protect  Seed  Maize  from  ...     31,  580 
Seed  Maize  and  Birds      ...         ...         ...     31^  900 

Starlings,  Orchardists  Pay  Heavy  Toll  to    3l]  351 
[See    also    Birds;    Fungi;    Insects,  In- 
jurious;   Poisonous  Plants;    Weeds; 
and  names  of  specific  pests.] 


Agricultural  Sociology- 
Home-maker  and  the  Rural  Problem, 

The 

Sociological  Problem,  A 

Wanted — a  Nucleus  of  Activity  in  Rural 

Centres  

Wanted — Community    Enterprise    in 

Farming  Centres 
Woman's  Movement  in  Rural  Life,  A  ... 

Agricultural  Statistics  — 

Increased  Production  of  Wool  per  head  of 
Sheep 

Agriculture— OemraZ—  . 
Agriculture  at  Nyngan    ... 
Backing  Needed  by  Farmers,  The 
Cawthron    Institute    of    Scientific    Re- 
search, Nelson,  New  Zealand.  [111.] 
Cheap  Petrol  gives  American  Farmers 

an  Advantage 
Coal  Smoke  on  Vegetation,  The  Effect  of 
Effects  of  a  Crop  Competition  in  Mctoria 
Good  Investments — Big  Returns 
Great  Britain's  Increased  Use  of  For- 

tiliser.^ 
Land  and  its  I*reparation  for  Growing. 

(Bureau  paper) 
Mod'm  Farm  Practice    ... 
Necessary  Plant  Foods.     (Bureau  paper) 
"Pot  Boilers"    on    the    Murnimbidgee 

Irrigation  Areas 
Reclaimed  Swamp  Land,  The  Utilisation 

of        

United    States    Outlay   on    Progressive 

Agriculture,  The 
What  Departmental  Help  Stands  for   ... 

Alcohol,  Industrial- 
Sorghum  as  a  Possible  Source  of  Indus- 
trial Alcohol...  

Almond.     {See  Nuts.] 

Analyses.     [See  Fodders ;   Manures ;  Soils.] 

Anaphothrips  striatUS.     [See    Insects,    In- 
jurious.] 

Andropogon  (various  species).  [/See  Grasscs- 
Specific.^ 

Anoplognathus  chloropyrus  (Shining  Green 


31,  696 
31,  589 

31,  584 

31,  708 
31,  794 


81,  688 


31,  685 
31,501 

31,  793 

81,  472 
31,  584 
31,  176 
31,  626 

31,6 

31,  145 
31, 772 
31,  299 

81,  788 

81,401 

31,650 
31,90 


31,  479 


Cockchafer), 
jurious.] 


[See     Insects,     In- 


Ants.     [See  Agricultural  Pests.] 
Apiary.    [See  Bees.] 

Apple  and  Pear— 

Cross-pollination,  The  Effect  of 
Functions  and  Requirements  of  an  Apple 
Tree,  The.     (Bureau  paper) 


31,  2.34 
31,906 
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Apple  and  P^X— Diseases — 

Apple   Mildew,   Californian   Experience 

with 31,  16 

Root  Weevil  (Leptops  hopei).  Notes 

on  the.     [111.]  ...         31, 56 

Crown-gall  of  Fruit  Trees.     [111.]  ...     31,717 

Pear-leaf  Blister  Mite  {EriopJiyes  pijri)      31,  578 

Pitted  Apple  Beetle  {Geloptera  porosa). 

[111.]  31,423 

Root  Rot  of  Fruit  Trees  due  to  Armil- 

laria  mdlea.     [111.] 31,  669 

Treatment  of  Armillaria  with  Iron  Sul- 
phate        31,60 

Apple  Beetle  (Oelopiera  porosa).      [See  In- 
sects, Injurious.] 

Apple  Mildew.     [See  Apple  and  Pear 

— Diseases.] 

Apple   Root  Weevil  (Leptops  hopei). 
[See  Insects,  Injurious.] 

Apricot.      [See     Peach,     Nectarine     and 
Apricot.] 

Armillaria  mellea.     [See  Fungi.] 

Arsenate  ol  Lead.       [^S^ee  Fungicides  and 
Insecticides ;   Spraying]. 

Artesian  Irrigation.   [-S^ee  In-igation.] 

Artlclioke  (.Jerusalem).      [See    Vegotablo 
Gardening.] 

Australian  (or  Native)  Millet.   {Pan icu m  de- 
compositum).  [See    Grasses — 

Specific.'] 

Avena  elatlor   (Tall   Oat   Grass).         [See 
G  rasses  — Specific.] 

B 

Bacteriology,  Economic — 

Dairy   Produce   Factory   Premises   and 

Manufacturing  Piocesses.  [III.]   31,255,333, 

485,  663 
Re-infcction  of  Pasteurised  Cream  from 

Dusty  Roads.     [111.]  31,724 

To    infect    Lucerne    Seed    with    Nodule 

Organisms     31, 406 

[See  also  Pasteurisation ;  Soils.] 

Banana— 

■'Cheap"  Banana  Suckers  are  Some- 
times Costly  31,  176 

Rice  Bean  {Phasedus  calcaratus)  or  so- 
called  Jerusalem  Pea     {Phaseolus 
trinervis).     [111.]       31,289 

Spring  Work  for  the  Banana  Grower      ...    31,  738 
— — Diseases — 

Banana  Root  Borer  (Cosmopolites  sordi- 

dus).     [111.] 31,865 

"Bunchy  Top"   in   Bananas 31,583 


Banana  Root  Bonr  (Cosmopolites  sordidus). 
[See  Insects,  Injurious.] 

Barley— 

Breedina;    Cereals    at    the    Experiment 


VI 


PAGE. 


Farms 


I 


Farmers'  Exploriment  Plots — 

Riverina  and  South-western  Slopes 
Western  District 
Winter  Fodders  (Coastal) 
Winter  Fodders  (Western  District) 

Field  Peas,  Barley,  &c.,  as  Fodder 


31,  697 

.  31,153 
.  31,235 
31,  77,  81 
.  31,315 
.    31,167 


Basic  Super,  [See  Manures  and  Fertilisers.] 

Beans- 
Farmers'  Experiment  Plots — 

Winter  Fodders  (Coa.stal)       31,    77 

Rice  Bean  (Phaseolus  calcaratus)  or  so- 
called  Jerusalem  Pea  (Phaseolus 
trinervis).     [111.]       31,289 

Bees— 

Apiary  Notes        *    ...  81,212 

Artificial  Fertilisation,  An  Experiment  in  31,  826 

Beekeepers'  Prospects  for  1920-21         ...  31,  607 

Bees  Superseding  their  Queens  ...         ..-.  31,665 

Becswa.x,  The  Production  of      31,823 

Two  Processes  for  Refining           ...  31,  136 

Combined  Productive  and  Queen-raising 

Hive.     [111.]             81,668 

Demonstration    Hivo   for    Bee-keepers. 

(Agricultural  Bureau)          ...         ...  31,447 

Honey,  Extracting  Surplus        31,  2 1 3 

The  Importance  of  Appearance  in 

the  Packing  of      31,199 

Treatment  of  E.xtracted.     [111.]...  81,435 

When  Stored,  Care  of        31,  434 

Honey-yielding  Trees,  Protection  of    ...  31,  662 
Japanese  Buckwheat  as  a  Honey  Pro- 
ducer               SI,  170 

"  Leaf -cutting  "  Bee,  The          81,183 

Life  of  Bees,  Energy  and  its  Relation  to 

the      31,295 

Malnutrition  in  the  Hive            31,  64 

Pollen  and  Nectar,  Substitutes  for       ...  31,116 

Purchasing  Queen  Bees 31,  730 

Queen  Bees,  Prices  for 81,750 

Queenless  Colonies     •      31,893 

Swarm  of  Bees  choose  an  Odd  Home. 

[111.] 31,348 

Swarming  and  Hiving  Swarms 31,134 

Temporary  Removal  of  Bees  to  Better 

Districts        31,36 

To    Rebuild    an    Apiary    depleted    by 

Drought         31,  673 

Wax  from  the  Honeycomb,  Methods  of 

Extracting 31,471 

Wiring  Bee-hive  Frames,  An  Improved 

Methodof.     [111.]     31,478 

Diseases — 

Ants  in  a  Bee-hive  81,406 

Bee  Paralysis,  A  Case  of 81,  518 
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Bees  — Diseases — continued. 

Diseases  of  Bees  in  New  South  Wales. 

[111.]        31,883 

Mice  as  an  Apiary  Pest 31,395 

Paralysis    in    Bees,     Notes     on    Some 

Cases  of .1         ...     31,349 

Beeswax.     [See  Bees.] 

Beet- 
Silage  from  Beet  tops     ...        31,  :u4 

Sugar  Beet  Growing  in  England  ...     31,  314 

Birds- 
Destroying     Starlings     with     Poisoned 

Grain             31,    64 

Seed  Maize  and  Birds       31,900 

Wedge-tailed  Eagle,  Baiting  the           ...  31,  860 

Starlings,  Orchardists  Pay  Hxjavy  Toll  to  31,  351 

Blister  Mites  {Enophyidoe).     [See    Insects, 
Iiijurioua.] 

Blue  Grass  {Andropocjon,  various  species). 
[See  Grasses — Specific.'] 

BluelK3ll,  Mountain  {Stypandra  glauca).  [Sea 
Poisonous  Plants  (Reputed)]. 

Bolthara  Clover     (MeUlotus  alba).         [See 
Clovers — Varieties.] 

Book-keeping- 
Farm  Accounts,  The  Value  of    31,(516 

Book-keeping  to  the  Front  ...     31,533 

Boophilus  australis    (Cattle  Tick).       [See 
Insects,  Injurious.] 

Bordeaux  Mixture.     [See   Fungicides    and 

Insecticides;  Spraying.] 

Bostrychus       cyliridrious     (Wood-boring 
baetle).     [See  Insects,  Injurious.] 

Botany,  Economic — 

CLats   about   the   Prickly   Pear.     [lU.] 

31,  117,195,325,407,557,645,889 
"Jerusalem  Artichoke,"   Origin  of  the 

Name 31,193 

[See  oJ,so  Fodder  Plants;    Medicinal 
Plants ;  Poisonous  Plants ;  Weeds.] 

Braconid  Wasp.     [See  Insects,  Beneficial.] 

Bracken.     [See  Weeds.] 

Bromus  japonicus.    (Prairie  Grass).     [See 
Grasses — Specific] 

Broom  Millet.     [>See  Millet.] 

Brown  Top  or  Sugar  Grass     {Erianthus 
julviis).     [See  Qt&ssgs— Specific] 

Buckwheat.     [See  Bees,  Forage  Plants.] 


Bud  Moth  {Heliothis  armtgera).     [Sec  In- 
sects, Injurious.] 

Bulk-handling.     [See  Wheat.] 
Bunehy  Top.     [See  Banana — Diseases.] 

Batter- 
Faults  JFound  in  Butter     31,490,   591 

New  South  Wales  Choicest  Butter        ...     31,.  45 
Utilising   Waste   Heat   in   Butter   Fac- 
tories ...         31,709 

[See  also  Dair j'  Cattle ;  Dairying ;  Milk 
and  Cream;   Pasteurisation.] 


Cajanus  indious  (Pigeon  Pea).  [See  Fod- 
ders and  Foodstuffs;  Forage  Plants ; 
Poultry.] 

Calves.     [See  Dairy  Cabtlc.] 

Candyup  Poison.  (Slypandra  glauca).  [See 
Poisonous  Plants  (Reputed).] 


Cord  Grass  {Spowbdus  sp.). 
Specific] 


[See  Grasses 


Case  Moth,  Saunders.  (Mclura  domjata). 
[Sec  Insects,  Injurious.] 

Caslmlroa  edulis   (Mexican  Apple).     [-See 
Fruit-growing.] 

Castor-oil  Plant— 
Poisonous  Properties  of  Caetor-oU  Boanr^    31,  405 
Some  Properties  of  Castor  Oil 31,348 

Castration- 
Castration  of  Lambs      ...         ...         ...     31,618 

Searing  Knife  versus  the  Knife  for  de- 
tailing Lambs  34,792 

Cattle- 
Fattening  Store  Cattle  on  Fertilised  Pas- 
ture             31,466 

Lioks  for  Different  Classes  of  Country  ...       31,  19 
Safcguai'ding  of  Farm  Stock  from  Di- 

sca.sc  ...  31,339,427,513,572,726, 

809»861 
Score  Card  in  Judging  Live  Stock,  The. 

[111.] 31,567 

Diseases — 

Ckttle  Tick,  Control  of  the         31,654 

Liver  Fluke,  Control  of 31,688 

Spread  of  Contagious  Mammitis,  The   ...       31,  15 
Suspected  Cases  of  Poisoning  of  Stock  ...     31,  651 

Tick  Eradication  in  U.S.  A 31,803 

Trefoil  Dermatitis  31,43 

[(See  alfto  Dairy  Cattle;    Feeding  and 

Feeding   Experiments ;     Priokly 

Pear.] 
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Oattle  Tick,     [See   Cattle — Diseases;     In- 
sects, Injurious.] 

Cawthron  Institute,    [^ee  Agricultuial 
Education.] 

Cereals.    [iSee  namep  of  crops.] 

Cheese — 

"  Brick  "  Cheesemaking  foi;  tijie  House- 
hold  31,106 

Cherry  Growing  in  New  South  Wales  ...    31,277 

Chilian  Closer  (Tri/diumpratenseperenne  var.) 
[See  Clovers — Varieties.] 


Chlorls  (various  species^, 
Specific.] 


[See  Grasses-^ 


PAcm. 


31,  07S 
31,519 


Citrus- 
Eureka  Lemon,  Two  Types  of  31,194 

Helping  Orange  Trees  to  Set  their  PVuijb    31,  317 

Lu(9  Gim  Gong  Oi!ange>  The       

Thompson's  Improved  and  Navelencia 
Oranges         

Diseases — 

Collar  Rot  of €itru8  Ttees.     (TIL]  ...    31,439 

Maori  Disease       81,  579 

Root  Rot  of  Fruit  Trees  due  to  Atmil- 

laria  mdlcn.     [111.] 31,  069 

Silver  or  Orange  Rust  Mite  {PhyUocoptes 

oleivqrt^)       •■ 31,579 

Three  Native  Beetles  attapkiug  Orchard 

Trees 31,421 

[See  alsQ^suH-gtowing;   Fungi;    In- 
sects Injurious;    Spraying.] 

Clovers- 
Bokhara  Clover  ou  the-  Southom  Table- 
lands        31,  07 

Clovers  and  Sheep's  Burnett  at  Glen 

Lines  Expcrimont  Farm 81,  802 

Mdilotuff  spp.  as  a  Green  Manure  Crop ...    31,  881 
Shearman's  Clover  {Trifolium  fragiferum 

var.)     [111.] 81,245 

Varieties — 

Ladino       31,802 

Metilotua  alba  (Bojihara  Clover)  31,  67,  399, 

802,  881 
Trifolium  fragiferum  (Strawberry  Clover) 

[111.] 31,245 

fragiferum  var.  (Shearman's  Clover). 

[lU,]     81,245,399 

pratense  perenne  (Perennial  Red  Clover) 

31,  802 
pratense  perenne  var.     (Chilian 

Clover)  31,399,802 

[<See  oZso  Forage  Plants ;  Soils.] 

Clubs,  Boys  aaA  Girls'.— [iSee  Agricultural 
Education.] 


Coal  Smoke—  [See  ^^f^tvif^^rnQmfi^-y 

Cockchafer,  Shining  Green  (Anoplognathus 
chloropyrus).     [See     Insects,     In- 
jurious.] 

eoekdOOt.     {Dactylis    glomcratu).  [See 

Grasses — Specific] 

OofEee  in  New  South  Wales       31,133 

Collar  Rot.   [See  CiiTMs-,-f)iseases.] 

Coolah  Grass  {Panicum  prclutum).       [See 
Grasses — Spedfiliy.] 

Coonamble  Experiment  Farm.  [See  Experi- 
ment Farms  and  Stations.] 

C!«T«p«ation— 

Oonuiiunity    Action    odad    Qcosshoppor 

Control  31, 676   : 

Co,-operutive  Movement  at  Milbrulong, 

The      (Bureau  paper)         ...         ...    31,904 

«t  Miranda,  The      (Bureftu  paper)    31,  906 

Co-operative  Shpep  Dap,  A         81,770 

Some  Fundamental  Principles  of  Co- 
operation          ...    31,843. 

Wanted — A  Nucleus  of  A<rt>iv}ty  i«  Rural 

Centres  ... 31,684 

Community  Ehibcrpriue  in  Farming 

Ccntr«»         81,  708 

Wlwifc    a    Co-operative    Dairy    Society 

Achieved       31,576 

Woman's  Movement  ia tturalLife,  A  ...    31,  794 

Corn  Borer  (European).     [.S'«e  Insoots,  In- 
jurious;   Maize.] 

Cosmopolites  sordldus  (Banana  Roojb  Borer). 
[Sefi  Insects,  Injnxiou3,i, 

Cottoa— 
Cotton  Growing  in.  Nf«w  South  Wales  ...    31,  6<33 

Gowpeas.     [See  Forage  Plants.] 

Cowra  Experiment  Eann«    [See  E^^peri- 
ment  Farms  and  Stations.] 

Cream.     [Sec  Milk  and  Cream.] 

Cricket,  Mole.  [See  Insects,  Injurious.] 

Cjown-gall.     [Sec  names  of    fruits — Dis- 

seases.] 

Cultivaltion  and  Cultural  Methods- 
Crop  Competition  in  Victoria,  Effects  of  a  31, 176 

Fallow  or  Summer  Fallow?         31,794 

Farmers'  Experiment  Plots — 

Crop-harrowing  Experiment  31, 153, 239 

Fallowing  Experiments  31,153 

Worked  v.  Un worked  Fallow 31,  235 

Land  and  its  Preparation  for  Growing 

(Bureau  paper)         81,  145 
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Cultivat  on  and  Cultural  Methods— 

continued. 

Ploughing  Experiments  at  Cowra  and 

Nyngan         31,837 

Rough  Surface  in  Cultivation,  Some  Ad- 
vantages of  a...         31,619 

Subsoiling  and  Deep  Tillage,  Effect  of  ...    31,  242 

Wheat  Plots  at  Narromine,  1919. 

[See  also  Soils  and  Subsoils;  names  of        31,  233 
crops]. 


Dactylis  glomerata  (Cocksfoot).         [<See 
Grasses — Specific] 

Dairy  Cattle— 

Appetite  as  a  Guide  in  Feeding  Dairy 

Calves  31,  105 

Molasses  for  Calf  Feeding  ..-.         ...     31,254 

Production  of  Fourteen  Herds  Compared    31,  649 

Rugging  of  Dairy  Cattle 31,400 

Sale    of    Pure-bred    Dairy    Cattle    at 

Ha wkesbiu'y  Agricultural  College      ...    31,264 
Testing  of  Pure-bred  Cows  in  New  South 

Wales  31,413 

Dairying  and  Dairy  Industry- 
Business -like  Dairying  ...        ...        ...  31,227 

Dairy  Produce  Factory  Premises  and 

Manufacturing  Processes.     [111.]  31,  255, 

333,  486,  663 

Machine  I'.  Hand  Milking           31,338 

Minnesota's  Dairy  Industry     31,723 

Neutralisation  of  Cream             31,431 

Novel  Experiment,  A      31,385 

Scottish  Milk  Records  Association       ...  31,  345 

Squaring  a  Foundation 31,078 

Standard  of  Production  in  Denmark   ...  31,  351 
Testing  of  Pure-bred  Cows  in  New  South 

Wales 31,413 

Utilising  Waste  Heat  in  Butter  Factories  31,  709 
What    a    Co-operative    Dairy    Society 

Achieved       31,576 

[See  also  Butter;  Cheese;  Dairy 
Cattle ;  Milk  and  Cream.] 

Dam.     [See  Agricultural  Engineering.] 

Danthonia  (various  species).     [See  Grasses 
— Specific.} 

Datura    stramonium       (False    Castor-oil 
Plant).  [See   Poisonous   Plants 

(Reputed);  Weeds.] 

Dermatitus.    [See  names  of    animals — 

Diseases.] 

Deyeuxia  coarctata.  [^ee   Grasses— /S^pec- 

ific] 

Diadoxus  scalaris  (Pine-tree  Borer).     [See 
Insects,  Injurious.] 
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Dicky  Rice  VteevlliProsayhusphylolymua). 
[See  Insects,  Injurious.] 

DIcyphus   (various  species).  [See  Insects, 
Injurious.] 


[See    Viticulture — Di- 


Downy    Mildew. 

seases.] 

Drainage,  Agricultural- 
Reclaimed  Swamp  Lands,  The  Utilisa- 
tionof  ...         


£ 

Early  Spring  Grass  (EriocUoa  pdystachya). 
[See  Grasses — Specifier.] 


31, 401 


[See  Poultry.] 

Electricity  in  Agriculture- 
Electrolytic  Treatment  of  Seeds  (Wol- 
f ryn  Process)  before  Sowing 

Elephant  Grass  {Pcmiiseium  purpureum), 
[See  Grasses — Specific] 


81, 393 


Engineering. 

ing-] 


[-See  Agricultural  Engineer- 


Entomology,  Economic — 
Applied  Entomology       31,506 

Eragrostis   major   (Stink   Grass).       [See 
Poisonous  Plants  (Reputed).] 

Eragrostis  (various  species).  [See  Grasses — 
Specific] 

Erianthus  fulvus  (Brown  Top  or  Sugar 
Grass).     [See  Grasses — Specific] 

Erlochloa  polystachya  (Early  Spring  Grass). 

[iS'ee  Grasses — Specific] 

Erlophyes   pyri  (Pear -leaf    Blister   Mite). 
[»S'ee  Insects,  Injurious.] 

Eriophyej  vitis  (Vine-leaf    Blister    Mite). 
[See  Insects,  Injurious.] 

ErlophyidSB  (Leaf  Blister  Mites).    [See  In- 
sects, Injurious.] 

European  Corn  Borer.    [-See  Insects,  In- 
jurious;  Maize.] 

Euthrips  nervosus.    [See  Insects,  Injuri- 
ous.] 

Experiment  Farms— 

Bathurst  Experiment  Farm — 
Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Sheep  and  Wool  for  Farmers.     Results 
of  Lamb-raising  Trials.  [111.]     ...81,761,846 
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PAGE. 

Experiment  Farms — continued. 
Coonamble  Experiment  Farm — 

Sudan   Grass   under   Irrigation   with 

Bore  Water.     [III.] 31,476 

Cowra  Experiment  Farm — 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Ploughing  Experiments  at  Cowra  and 

NjTigan         ...         ...         ...         ...    31, 837 

Sheep  and  Wool  for  Farmers.     Result 

of  Lamb-raising'Trials.     [111.]       31,  761,  846 
Sudan   Grass   in    Western    Districts. 

[111.] 31,473 

Sulphur  as  a  Fertiliser  for  Wheat      ...     31,  462 

Glen  Innes  Experiment  Farm- 
Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Trials  of  Grasses  and  Fodder  Plants  ...    31,  799 

Grafton  Experiment  Farm — 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Hawkesbury  Agricultural  College — 

Annual  Stud  Pig  Sale 31,220 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Egg-laying  Tests — Eighteenth  Yoaxs' 

Results.     [111.]         31,353 

Honey  Locust  Tree  {Oieditschia  tria- 

canthos).     [111.]        31,85 

Pure-bred  Dairy  Cattle,  Sale  of  ...     81,264 

Score-card  in  Judging  Live  Stock,  The. 

[111.] 31,567 

Winter  School  for  Farmers     31,317 

Nyngan  Experiment  Farm — • 

Agriculture  at  Nyngan  31,  685 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Plougliing  Experiments  at  Cowra  and 

Nyngan         81,837 

Trangie  Experiment  Farm — 

Spraying  as  a  Preventive  for  Blow- 
flies     31,617 

Wagga  Experiment  Farm — 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Sheep  and  Wool  for  Farmers.     Results 

of  Lamb-raising  Trials.  [111.]         31,761,846 

W^ollongbar  Experiment  Farm — 

Elephant,  Para,  and  Guinea  Grasses 

at  Wollongbar  31,6 

Yanco  Experiment  Farms — 

Breeding  Cereals  at  the  Experiment 

Farms  31,697 

Table  Grapes  on  Sultana  Stock,  An 

Experiment  with      31,600 

Top-dressing    Lucerne    with    Super- 
phosphate       31,699 

Wheat  Experiments  for  Hay,  1919  ...    31,  467 

14127— B 
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Fallowing.     [-S^ee  Cultivation  and  Cultural 
Methods.] 

False    Castor-oil   Plant.    [See   Poisonous 
Plants  (Reputed);    Weeds.] 

Farm  Buildings — 

Cement  Necessary  for  8,000  gallon  Tank 
Cortoded  Tanks,  to  Repair 

Pis^  Buildings       

Roofing  Iron,  The  Treatment  of... 

Squaring  a  Foundat  ion 

White  Ants,  Poison  Bait  s  f  or 

Whitening  for  Roofs       

[See     also     Agricultural     Engineering; 
Silos  and  Silage.] 

Farmers'  Bulletins.         [See  Agricultural 
Literature.] 

Farmers'  Experiment  Plots- 
Lucerne  Top-dressing  Trials,  1919-20 — 

Central  Coast    ... 

Murrumbidgcc  Irrigation  Areas 
Maize  Experiments — 

Central  Coastal  District 

Central- western  District 

Murrumbidgcc  Irrigation  Areas 

North-west  District     

Northern  Districts 

South  Coast  District 

Upptr  North  Coast  District  ... 

Peas,  Trials  with  

Potato  Experiments — 

Central  Coast 

Central -western  District 

New   England 

North  Coast  District   ... 

South  Coast 

South-westtrn  Slopes 

Upper  North  Coast  District.  [III.] 
Summer  Fodder  Experiments,  1919-20 

Central  Coast    ...         ... 

Murrumbidgee  Irrigation  Area 
Wheat  and  Oat  Experiments — 

Central -western  District 

Grain  Wheats  for,  1909  to  1919 

North-western  Districts 

Riverina  and  South-western  Slopes 

Western  District     '    

Wheat  Plots  at  Narromine 

Winter  Fodder  Experiments,  1919 — 

Central  Coastal  District 

South  Coast 

Upper  North  Coast  District     . . . 

Western  District  


31,55 
31,  471 
31,  501 
31,  626 
31,  678 

31,46 
31, 465 


Feeding  and  Feeding  Experiments- 
Appetite  as  a  Guide  in  Feeeling  Dairy 

Calves  31,105 

Broom  Millet  Seed  as  Feed  for  Stock    ...    31,  305 
Chats  about  Prickly  Pear.     [HL]  ...    31,325, 

407,  557,  645 


31,612 
'31,  609 

31,99 
31,  703 
31,  554 
81,  705 
31, 102 
31, 795 
31,  875 
31,  397 


..  31,539 
..  31,021 
31,  37,  692 
..  31,251 
..  31,623 
31,41 
..  31,781 

..  31,805 
..  31,554 

..  31,159 
..  31,533 
31,  161 
31, 153 
31, 235 
31,  233 

31,7 

31,81 

31,77 

31,  315 


Supplement  lo  "Agricultural  Gazette,"  Fchi-uary  2,  1921. 


31,478 

BroomlMillet  Seed  as  Peed  for  Stock  ...  31,305 
Chats  about  Prickly  Pear.     [111.]      31,  325,  407, 

557,  645 

Compressed  Fodder         31,694 

Conservation  of  Fodder  (Bureau  paper)  31,  602 
Cooked   versus   Raw   Potatoes   as   Pig 

Fattcners       31,472 

Food  Substitutes  (Poultry  Notes)          ...  31,443 

Frosted  Maize  for  Stock  Feed,  To  Utilise  31,  602 

Hay  th:  t  contained  Stink  Grass 31,  601 

Kale    for    Supplying    Green    Feed    to 

Poultry          31,430 

Molasses  for  Calf  Feeding             31,254 

Pig-fatttning  Experiments  with  Dried 

Blood             31,822 

Figcon  PcsL  (Cajanus  indicus)     31,888 

Silage  from  Beet-tops      ...         31,344 

Sorghum   Chaff   a?   Feed  for   Working 

Horses           ...         31,551 
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Feeding  and  Feeding  Experiments— 

continued. 

Cooked  versus    Raw  Potatoes    as  Pig 

Fattoners      31,472 

Fattening  Store  Cattle  on  Fertilised  Pas- 
ture     81,466 

Molasses  for  Calf  Feeding  31,254 

Pig-fattening  Experiments  with   Dried 

Blood ...     31,822 

Safe-guarding    Farm    Stock    from    Di- 
sease.    By  Correct  Feeding  ...    31,720, 

809,801 

Silage  from  Bcet-topa      31,344 

St.  John's  Wort  and  its  Effects  on  Live 

Stock  31,  20.") 

Sunflowers  as  Silage        31,721 

Trefoil  Dermatitis  31,4:5 

Vary  the  Ration   when   Hand-feeding 

Sheep  81,324 

[See  also  Forage  Plants;    Fodders; 
names  of  crops.] 

Fertilisers.    [See  Manures  and  Fertilisers.] 

Festuca  arundinacea  (Giant  Fescue).     [See 
Grasses — ■Specific.'] 

Fibre  Plants- 
New  Zealand  Flax,  A  Note  on 31,  26t 

Fious  stipulata.     [See    Poisonous    Plants 
(Reputed).] 

Field  Peas.  [See  Forage  Plants  and  Soiling 

Ci'ops.] 

Flax.     [See  Fibre  Plants;   Linseed.] 

Flower  Gardening- 
Cultivation  of  Flowers  for  Profit.  ...    31,894 

Fluke.    [See  Parasites,  Internal.] 

Flying  Foxes- 
Poison  Gases  for  Pest  Extermination  ...      31,13 

Fodders  and  Foodstuffs- 
Boiled  Wheat  for  Poultry 


81, 
31, 


Fodders  and  Foodstuffs— con^?itKd. 

Wheat    Experiments   for    Hay — Yanco 

Experiment  Farm,  1919      

When  to  Cut  for  Hay       

Forage  Plants  and  Soiling  Crops-^ 
Farmers'  Experiment  Plots 
Summer  Green  Fodders 
Winter  Fodders  (Coastal) 

(Western  District) 

Fertilisers  for  Green  Winter  Fodders   ... 

Field  Peas  as  Fodder       

Giant  Sunflower  as  a  Crop 

Grcon  Fodder  for  Poultry  all  tho  Year 

Round  

Honey  Locust  Tree  {Oleditschia  iriacan- 

,    thos).     [111.] 

Japanese  Buckwheat  as  a  Honey  Pro- 
ducer   

Kalo    for    Supplying    Green    Feed   to 

Poultry  

Pigeon  Pea  {Cajanvs  indicus) 

Sheep's  Burnett  at  Glen  Innes 
Some     Recently     Introduced 

Plants  

Sudan  Grass  in  Western  Districts 

Sunflowers  as  Silage         

Trials  of  Grasses  and  Fodder  Plants 
[See  also  Botany,  Economic;  Clovers; 

Feeding    Experiments ;      Fodders ; 

Grasses;    Lucerne;    Prickly  Pear; 

names  of  plants.] 

Forestry  and  Timbers- 
Almond  Trees  as  a  Vineyard  Border 

Hardwood  as  a  Well  Casing       

Pine-tree  Borer  Active    ... 
Powder-post  Beetle  and  its  Parasite     . . . 
Shade  Trees  for  Towns  and  Cities  (Bur- 
eau paper) 
Telephone  Cables   Damaged  by  Wood 

Borers  

Wliite  Ants,  Poison  Baits  for     

Foxes.     [See  Agricultural  Pests.] 

Frnlt-flies.     [See  Insects,  Injurious.] 

Fruit-drying— 

Simple    Directions    for 
(Orchard  Notes) 


Fodder 

[liiV] 


31, 467 
31,  814 


554,805 
7,  77,  81 
31,  315 
31,  241 
31, 167 
31, 556 

31, 352 

31,85 

31, 170 

31, 430 
31,  888 
31,  803 

31,  873 
31, 473 
31,721 
31,  799 


31,  622 
31,  444 
31, 151 
31, 273 

31,  680 

31,344 
31,    46 


Drying    Fruit 


31,  898 

Fruit-growing- 
Coal  Smoke  and  Fruit  Trees      31,897 

Departmental    Fruit     Exhibit     (Royal 

Show).     [111.]  31,445 

Melilotus  spp.  as  a  Green  Manure  Crop. . .     31,  881 
Mexican  Apple,  Plants  of  the      ...    31,576,  661 
Orchard  Notes      ...        31,  65,  142,  221,  294,  373, 
440,  523,  599,  677,  748,  830,  898 
Spray  Formula,  Suggested  Variation  in      31,  35 
[See  also  Fruit-drying;    Fungi;    Fungi- 
cides; Grafting  and  Budding;    In- 
sects,   Injurious;    Pruning;    Spray- 
ing; Viticulture;  names. of  fruits.] 
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Fumigation— 

To  Protect  Stored  Maize  and  Wheat  from 
Weevil  


31,  718 


Fungi— 

Armillaria  mdlea  ...         ...  31, 

Fusarium  limonis.     [HI-] 
Paeudomonas  tumefacietis.     [111.] 
Puccinia    graminis    (Summer    Rust    or 

Black  Stem  Rust)     

Puccinia  triticina  (Spring  Rust) 
{See  also  Fungicides ;  Sprajnng.] 

Fungicides  and  Insecticides — 

Bordeaux  Powders  v.  Home-made  Bor- 
deaux Mixture 

Combined  Spray,  Another 

Lead  Arsenates,  The  Composition  of 
Various.     [111.]         

"  Leaded  Bordeaux  "  Spray  :  An  An- 
alysis 

Lime-sulphur,  A  Dry  Form  of 

Poison  Baits  for  \^'hite  Ants      

Potassium  Cyanide  for  Trapping  Fruit- 
flies     

Spraj'  Formula,  Suggested  Variation  in 

•     Sterilisation  of  Tobacco  Seed-beds  by 

Steam.     [111.]  

"  Sidpho-araonate  Powder,"  Compo.si- 
tion  of  

Treatment  of  Armillaria  with  Iron  Sul- 
phate 

{See  also  Spraying.] 


60,  669 
31,  430 
31,717 

31, 1G5 

31,  105 


31,  j9o 
31,4:!S 

31, 208 

ai,  2S8 

31.216 

31,46 

31,821 
31,33 

31,  285 

31,  304 

31,60 


Furniture  Beetle  (Lyclus  hrunneua). 
•Insects,  Injurious.] 

Fusarium  limonis.    {See  Fungi.] 


[Sae 


Gelecbia  operculella  (Potato  Moth).     [<See 
Insects,  Injurious.] 

Geioptera  porosa  (Pitted  Apple  Beetle). 
[See  Insects,  Injurious.] 

Giant  Fescue  (Festuca  arundinacea).     [See 
Grasses — Specific.'] 

Ginseng.    [See  Medicinal  Plants.] 

Gledltschia  trianthos  (Honey  Locust  Tree). 

[See  Forage  Plants;  Pigs.] 

Glen  Innes   Experiment  Farm — [See    Experiment 
Farms  and  Stations.] 

Grapes.     [See  Viticulture.] 

Grasses  and  Pastures- 
Department  and  Elephant  Grass           ...    31,143 
Eleiphant  and  Para  Grass  on  the  Man- 
■    ning  31,400 


Grasses  and  Pastures — continued. 

Elephant  Grass  as  a  Pasture     ...         ...  31,582 

Further  Reports  on            31,244 

in  Elevated  Localities         ...         ...  31,84 

Elephant,  Para  and  Guinea  Grasses  at 

Wollongbar 31,6 

Fattening    Store    Cattle    on    Fertilised 

Pasture          31,466 

Grass,   Millet   and   Sorghum   Trials   at 

Prospect        31,626 

More  Imported  Rubbish              31,698 

Native    and     Introduced    Grasses    at 

Mount  George,  Manning  River     ...  31,399 

Popular  Descriptions  of  Grasses.    [111.1...  31,    24, 

809, 507,  789 
Some  Recently  Introduced  Fodder  Plant  s  31,  873 
Sudan  Grass  and  Ivape  in  the  Coutral- 

wcst  em  District  .s      31,151 

in  the  North -west     31,538 

in  Western  Districts.     [HI.]           ...  31,473 

^is  Harmless  to  Stock,  Immature   ...  31,  170 

Planting.     [111.]        ..."      31,719 

Trials  of  Grasses  and  Fodder  Plants  ...  31,  799 
Wiramera  Rye  Grass  {Ldium  svi- 

ulatum).     [HI.]         81,107 

Specific — 

ilndropogoH  a/7j/;M(BlueGras8) ...         ...     31,799 

intermedins  (Rare  Blue  Grass)      31,  399,  799 

rc/rar^u*  (Kangaroo  grass)  ...         ...     31,626 

sertMua  (Queensland  Blue  Grass)...    31,399 

sorghum  var.  (Sudan  grass).    [111.]  ...    31,  151 

170,  473,  538,  626,  719,  873 

ilrena  e/o^'or  (Tail  Oat  grass)      31,799 

Bromus  japonicus  (Prairie  grass)  ...     31,  799 

CMoris    acicvlaria    (Star    or    Windmill 

grass).     [HI.]  31,309 

divaricata  (Star  or  Windmill  grass)    31,  309 

gayana  (Rhodes  grass).     [111.]      ...    31,  309, 

399,  507 
truncata  (Star  or  Windmill  grass). 

[III.] 31,309 

vcntricosa  (Star  or  Windmill  grass). 

[111.] 31,309 

virgata.     [HL]  31,309,607 

Dactylis  glomerata  {Cooksioot)    ...         ...     31,799 

Danihonia  hi  partita.     [111.]         ...  ...       31,26 

longifolia.     [IIL]      31,25 

paUida,     [III.]  „2^' ^'^ 

8emtan«?«j/ari«  (Wallaby  grass)      ...     31,800 

Deyeuxia  coarctafa  ...         ...         ...     31,799 

^ro^os<ts  spp.  (Love  grasses) 31,626 

Erianthus  fulvus  (Brown  Top  or  Sugar 

grass)  ...    81,399 

EriocMoa    polystachya     (Early     Spring 

grass)  31,626 

Festtica  arundinacea  (Giant  Fescue)  31,  399,  799 
Ldium  perenne  (Perennial  Rye  grass)  31,  626,  799 
subulatum  (Wimmera   Rye   grass). 

[UL] 31,107 

Panicum  bulboaum  (Tox&a  gT&sa)  ...  31,399 
decompositum  (Native  or  Australian 

Millet).     (111.]  81,399 
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Grasses  and  Pastures— /Speci/ic— 
continued. 

Panicum  flavidum    (Warrego    Summer 
grass)... 

maximum  (Guinea  grass)    ,,. 

jnuticum  (Para  grass)  ...    31,  6, 

prolulum  {Coola,h.  gr&ss) 

Paspalum  dilatatum 

Pennisetum  longistylum  (Kikuyu  grass) . . . 

purpureum  (Elephant  grass)     31,  6, 

244,  399,  400, 

Phalaria  bulboaa   (Toowoomba    Canary 
grass)  ...         31, 

PMeum  pratense  (Timothy  gr&ss) 

Poa  pratensis  (Kentucky  Blue  grass)    ... 

Schedonorus  Hookerianus  (Hooker's  Fes- 
cue)     

Sporobdus  adinocladus.     [111.] 

airoides 

diander.     [111.] 

in (Zic«5  (Parramatta  grass)   [111.]  ... 

Lindleyi.     [III.] 

virginicua 

WrigJUii 

Waipu        

[/See    also    Clovers;     Feeding    Experi- 
ments; Forage  Plants.] 

Grasshoppers.    [See    Insects,    Injurious.] 

Green  Leaf  Jassid.      {Sea  Insects,  Injuri- 
ous.] 

Gresn  Manuring.    [/See  Manures  and  Fer- 
tilisers.] 

Guinea  Grass  (Panicum  maximum).      [See 
Grasses — Specific] 

Gyllotalpa  (sp.)  (Mole  Cricket).     [.See  In- 
sects, Injurious.] 


H 


Harrowing.  [See  Cultivation  and  Cultural 
Methods.] 

Hawkesbury  Agricultural  College.  [-Sec 
Experiment  Farms  and  Stations.] 

Hay.  [See  Forage  Crops;  Fodders  and 
Foodstuffs;   names  of  crops.] 

Helianthus  tuberosus  (Jerusalem  Arti- 
choke). [See  Botany,  Economic; 
Vegetable  Gardening.] 

Heliothis  armigera  (Bud  Moth).  [See  In- 
sects, Injurious.] 

Herbs.  [<See  Medicinal  Plants ;  Vegetable 
Gardening.] 

Herd-testing.    [See  Dairy  Cattle.] 
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31, 399 

31,6 

399, 400 

31, 399 

31,  626 

31,  399 

84,  143, 

582,  874 

399, 799 
31,799 
31,  626 

31,  799 
31,  789 
31,  789 
31, 789 
31,  789 
31,  789 
31,  789 
31, 789 
31, 709 


Heredity— 

"Productivity  as  an  Inherited  Quality  in 

Potatoes 
Telegony 

Hexbam  Scent  {Mdilotus  indica).  [See 
Weeds.] 

Hive.    [.See  Bees.] 

Homeria  collina  (Poison  Tulip).        [See 
Poisonous    Plants    (Reputed) ; 
Weeds.] 

Honey.     [.Sec  Bees.] 

Honey  Locust  Tree  (Olediischia  triacan- 
ihos).  [See  Botany,  Economic; 
Forage  Plants;   Pigs.] 

Honeycomb.     [See  Bees.] 

Hooker's  Fescue  (Schedonorus  Hookerianus) 

[See  Grasses — Specific.'] 

Horse- 
Consider  your  Working  Horses  ... 
Influence  of  the  Tractor  on  the  Use  of 

Horses,  The 

Safeguarding  Farm  Stock  from  Disease 

427,  513,  572,  726, 

Score  Card  in  Judging  Live  Stock,  The 

[111.]  

Sorghum  Chaff  as  Feed  for   Working 

Horses  

Telegony 

Diseases — 

Suspected  Cases  of  Poisoning  of  Stock  ... 

Trefoil  Dermatitis 

Worms  in  Horses,  Treatment  for 

Horse  Radish.    [See  Vegetable  Gardening.] 

Hypericum  perforatum  (St.  John's  Wort). 
[Sec  Poisonous  Plants  (Reputed).] 


Implements.    [See  Agficultural  Engineer- 
ing-] 

Incubator.     [.See  Poultry.] 

Insecticides.    [See  Fungicides  and  Insecti- 
cides.] 

Insects,  Beneficial— 

Braconid  Wasp.     [111.]  

Insects,  Injurious— 

Anaphothrips  striatus  (Tobacco  thrips). 

[111.] .   .... 

Anoplognalhus      cMoropyrus      (Shining 

Green  Cockchafer).     [111.] 

Boophilus  atistralis  ( Cattle  Tick ) 


81,  647 
31, 184 


31,  234 

31,  780 
31,  339, 
809,  861 

31,  567 

31,51 
81,  184 


31,  651 
31,  43 

31, 338 


31, 273 


31,  502 

31, 421 
31, 654 
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iDJurious — continued. 

Boatrychua  cylindricus  (Wood-boring 
Beetle)  

Cattle  Tick,  Control  of  the  

^Eradication  in  U.S.A.  

Cbcn  Borer  (European)     31, 

4?ogmopciites    sordidua    (Banana    Root 
Borcx).     [DL]  

. Diadoxua  jcalaris  (Pino-iree  "Borev) 

JDiofphus  minimus 

-iabaci     (Mottled-winged     Tobacco 

Bug).     [lU.]  

Mrtophpsa  pyri  (Pear-leaf  Blister  Mite) 

vitia  (Vine-leaf  Blister  Mite)  .[111.]... 

jKriofAyidee  ( Leaf  Blister  Mites) 

JSnikripa  nervoaus         ...  

nnit-flles.  Potassium  Cj'anide  for  Trap- 
ping    

'Odeehia  operculdla 

^hlopUra  poroaa  (Pitted  Apple  Beetle). 

tnt] 

'CSraaahopper  Control,  Community  Action 

and 

<Jrc«ai  Leaf  Jassid.     [111.]  

^hfltotalpa  sp.     (Mole  Cricket)    ... 

Jfeliathia  armigera  ( Bud  Moth) 

Leaf-cutting  Bee 

Xey<opaAopci  (Apple  Root  Weevil).  [III.] 

.Lila  aclandla 

Jyjfctus  brunneua  (Powder-post  Beetle). 

[DL]  

March  Flies,  Request  for  

Jt€Kgaropua  auairalia  (Cattle  Tick) 
M«tuptdongata  (Saunders'  Case  Moth)... 
Njftiiu  vinitor  (Rutherglen  Bug) 
•Chehard   and    Garden    Mites    (Family 

BriophyidoB).     [III.] 

Parpenu  innocuua  

inaviaria    (White-striped    Weevil). 

[DJ-l 

JPktkontuaa  operculella    (Tobacco    and 

Potato  Moth).     [111.]  

.Pkj^Uacoptfs  oieivorua  (Silver  or  Orange 

BuatMito) 

JProaayUus     phyiolymua     (Dicky     Rioe 

Weevil).     [111.]         

fiedMite  (Poultry  Notes)  

Tiripetabaci         

:TbfaaeeoB^>  Small  Green.     [III.] 
Weevil,  To  Protect  Stored  Maize  and 

Wheat  froig^ 

White  Ants,  Poison  Baits  for 

S8ee  alao   Birds;     Fungicides   and   In- 
secticides;   Parasites;     Spraying; 

fBcka.] 

Solfiiate,    [See  Fungicides  and  In- 
aocticides.J 

^  Pa*  Boilers  "  on  t'he  Murrumhidgce  Ir- 

rigatioa  Areas 
Sadan  Grass  under  Irrigation  with  Bore 

•Water.     [111.] 

14127— C 


31, 

344 

31, 

654 

31 

803 

338, 

696 

31, 

865 

31, 

151 

31, 

714 

31, 

714 

31, 

578 

31, 

578 

31, 

577 

31, 

502 

31, 

821 

31, 

714 

31, 

423 

31, 

676 

31, 

714 

31, 

518 

31, 

714 

31, 

183 

31, 

56 

31, 

714 

31, 273 

31,  840 
31,  654 
31,  438 
31,714 

31,  577 
31,  423 

31,  423 

31,714 

31,  579 

31,  280 
31,  747 
81,  502 
31,714 

31,  718 
31,46 


Irrigation — continued. 

Farmers'  Experiment  Plots — 

Lucerne  Top-dressing  Trials,  1919-20    31,  609 
Summer  Green  Fodder  Trials  ...    31,  554 

Vegetable    Growing   on    Murrumbidgee 

Irrigation  Area         31,  820 

[iSee     alao    Cultivation;      Soils;      and 
names  of  crops.] 


Jerusalem  Artichoke. 

dcning.] 


[See  Vegetable  Gar- 

[Sce 


31,  788 
31,  476 


Jerusalem  Pea  {Phaaeolua  trinervis) 
Beans]. 

K 


Kale.    [5ee  Fodders  and  Foodstuffs;  For- 
age Plants.] 

Kangaroo    Grass    {Andropogon    refractua). 
[See  G  rassca — Specific] 

Kentucky  Blue  Grass  (Poa  pralenaia).   [See 
Grasses — Specific.] 

Klkuyu    Grass     (Penniaetum   longislylum). 
[See  Grasses — Specific] 


L 

Ladlno.     [See  Clovers — Varieties.] 

Lambs.    [S^e  Sheep.] 

Lead  Arsenate.     [See  Fungicides  and  In- 
secticides ;  Spraying.] 

Leaded  Bordeaux.  [See  Fungicides  and  In- 
secticides; Spraying.] 

Leaf     Blister     Mite     {Eriophyidoe).     [See 
Insects,  Injurious.] 

Leaf  Jassid.     [See  Insects,  Injurious.] 

Leaf  Cutting    Bee.      [See  Insects,  Injuri- 
ous.] 

Lemon.     [See  Citrus.] 

Leptops  hopei.     [6'ee   Insects,   Injurious.] 

Licks- 
Licks  for  Different  Classes  of  Country  ...      31,  19 

Lime  and  Whitewashes — 

Nitrate  of  Lime 31,  589 

Sulphate  or  Carbonate  (?)  31,23 

Whitening  for  Roofs       31,465 

[See  alao  Manures ;   Soils.] 
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Lime-sulphur.     [See  Fungicides  and  In- 
secticides; Spraying.] 

Linseed— 

Flax-growing  in  Victoria 31,636 

Llta  solanella    (Potato    Moth).     [See    In- 
sects, Injurious.] 

Live  Stock.     [See  names  of  animals.] 

Lollum  spp.     [See  Glasses — Specific.'] 

Love    Grasses    {Eragrostia   spp.).    [See 
Grasses — Specific] 

Lucerne- 
Germination  Standard  for  Lucerne  Seed  31,  845 
How  to  Grow  Lucerne  (Poultry  Notes)...  31,  139 

Lucerne  on  the  Coast       31,381 

Lucernes   at    Glen    Innes   Experiment 

Farm  31,801 

Nurse  Crop  with  Lucerne,  A      31,120 

To  Infect  Lucerne  Seed  with  Nodule  Or- 
ganisms           31,  466 

Top-dressing  Trials — 

Central  Coast 31,012 

Murrumbidgee  Irrigation  Area         ...  31,009 

Yanco  Experiment  Farm       31,699 

Lyctus  brunneus.    [See  Insects,  Injurious.] 


M 

Maize- 
Boys' Maize-growing  Competitions      ...  31,707 

Cuzco  Maize         31,  701 

Farmers'  Experiment  Plots — 

Central CoastalDifitrict         31,    99 

Central-western  District         31,703 

Murrumbidgee  Irrigation  Area          ...  31,  554 

North-west  District     31,  705 

Northern  Districts       31,102 

South  Coast  District 31,795 

Upper  North  Coast  District 31,875 

Frosted  Maize  for  Stock  Feed,  To  Utilise  31,  662 
Green  Winter  Fodders,  Fertilisers  foi     ...  31,  241 

Kiln-drying  Maize.     [111.]          31,387 

Papago  :   A  New  Variety  of  Sweet  Com  31,  552 

Pop  Corn  Variety  Trial,  1919-20           ...  31,  562 

Seed  Maize  and  Birds      •       ...  31,900 

—from  Rabbits,  To  Protect 31,  5£0 

Size  of  Core  and  its  Significance  to  Maize 

Growers         31,676 

Soil  Improvement  for  Maize — 
I. — Manures  and  Fertilisers     31,  29, 


Stored  Maize  and  Wheat  from  Weevil, 

To  Protect 

Sweet  Corn  Variety  Trial,  1919-20 

■ — Diseases — 
Corn  Borer,  European    ...        ... 


111,177, 
318,  495 

31,  718 
31,  585 

31,  338 


Maize — continued. 
Varieties— ~ 

Boone  County  White 

Brewer's  Dent 

Canada  Early  Flint 

Early  Clarence      ... 

Early  Yellow  Dent 

Funk's  Yellow  Denl^ 

Giant  White 

Golden  Beauty     ... 

Golden  Glow 

Golden  Nugget     ... 

Golden  Superb 

Hiekory  King 

Improved  Yellow  Dent 

King  of  the  Earlies 

Large  Macleay  Yellow 

Learning    ... 

Leggett's  Pride     ... 

Minnesota  No.  23 

Narrow  Red  Hogan 

North-western  Dent 

Red  Hogan 

Silvermino... 

Small  Hogan 

United  States,  No.  103 
United  States,  No.  133 
White-cap  Horsetooth 
Yellow  Horsetooth 


31,  100 

31,  100 

31,  104 

31,  705 

31,  104 

31,  103,  705 

31,  100,  877 

31,  100 

81,  104,  704,  877 
31,  100 

31,  100,  877 
31,  100 

31,  100,  876 

81,706 

81,  566 

31,  100,  656,  875 

81,  104 

31,704 

31,  100,  556 

81,  104,  704 
...  31,  100,  556 
81,  100,  708,  877 

31,  877 

81,  104 

81,  704,  877 

31,  875 

81,  556 


Maaunltis.    [See  G&ttle— Diseases.] 
MMg«lds— 

fertility.  The  Maintenance  of   ... 


31,  220 


ManurAB  and  Fertilisers— 

Ba.sic  Super  and  Superphosphate  . . .    81,  770 

Farmers'  Experiment  Plots — 
lucerne  Top-dressing  Trials,  1919-20 

31,  609,  612 

Maize     31,99,705,795,878 

Potatoes.     [111.]  31,  37,  41,  251,  539,  621 

623,  692,  781 
Wheat  and  Oats  ...  31,  153,  161,  236 

Winter  Fodders  (Coastal)       821,  77 

Fattening    Store    Cattle   on    Fertilised 

Pastures        31,  466 

French  Potash  Salts        31,91 

Great  Britain' s  Increased  Use  of  Fer- 
tilisers          31,  6 

Green  Manuring  (Bureau  paper)  ...    31,  iK)2 

Winter  Fodders,  Fertilisers  for      ...    81,241 

How  to  Mix  Manures      31,462 

List  of  Fertilisers  in  New  South  Wales. 

1920  List.     [111.]      81,185 


Maize,  Soil  Improvement  for 


Mdilotua  spp.  as.a  Green  Manure  Crop... 

Necessary  Plant  Foods  (Bureau  Paper) . . . 

Nitrate  of  Lime   ... 

Peas,  Trials  with 

Riee  Bean  (Phaseolus  calcaratus)  or  so- 
called  Jerusalem  Pea  {Phaseolus 
trinervis).     [111.]       


31,  29,  111,  177, 

318,  495 

31,  881 


31,  299 
81,  589 
31,307 


81,280 
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Manures  and  fertilisers — continued. 

Rotted  Manure,  A  Note  on        

Sea-weed  as  Manure        ... 

Sulphate  or  Carbonate?  

Sulphur  as  a  Fertiliser  for  Wheat 

Superphosphate,    Correcting   Acidity 
Caused  by     ... 

— —  or  "  Basic  Super  " 

Top-dressing  Lucerne  with  Superphos- 
phate at  Yanco 

Yarramalong    Bureau    Potato    Experi- 
ments   

[See    also    Bacteriology,    Economic; 
Lime;   Soils;  names  of  crops.] 

Maori  Disease.    [See  Citrus — Disetues.'] 

March  Flies.    [See  Insects,  Injurious.] 

Margaropus  australis  (Cattle  Tick).    [See 
Insects,  Injurious.] 

Medicago  denticulata.        [See  Poisonous 
Plants  (Reputed).] 

Medicinal  Plants- 
Ginseng,  The  Production  of       


INDEX,  1&30. 
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^ 


31,  713 

31,840 

31,23 

31,  462 

31,  272 
31,  385 

31,  699 

31,  303 


81,  716 


Mint.     [(See  Oils;  Vegetable  Gardening.] 

MH8S.    [See  Insects,  Injurious.] 

Mole  Cricket    {GyUolalpa  sp.).     [See  In- 
sects, Injurious.] 

Motor  Power- 
Cheap  Petrol  gives  American  Farmers 

an  Advantage 
Influence  of  the  Tractor  on  the  Use  of 

Horses,  The 

Motor  Tractor  in  Great  Britain,  The   ... 

Mottled-winged  Tobacco  Bug   {Dicyphus 
tabaci).     [See  Insects,  Injurious.] 

Mountain  Blnebell  (Siypandra  glauta).  [See 
Poisonous  Plants  (Reputed).] 


XIU 
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31,  472 

31,  780 
31,      1 


MelUotus    alba    (Bokhara    Clover).     [See 
Clovers —  Varielies.'] 

MelUotus  indica  (Hoxham  Scent).      [See 
Manures  and  Fertilisers  ;   Weeds.] 

Meteorology — 

Rain  Gauge,  A  Home-made       ...        ...    31,  IGG 

Metura  elongata  (Saunders'  Case  Moth). 

[See  Insects,  Injurious.] 

Mexican  Apple  {Casimiroa  edulia).      [See 
Fruit-growing.] 

Mice.    [See  Agricultural  Pests.] 

Mildew,  Apple.    [See   Apple  and   Pear — 
JDiseasei.} 

Milk  and  Cream- 
Machine  v.  Hand  Miking  31,338 

Ueufcrali8ai,ion  of  Cream 31,431 

Novel  Experiment,  A      31,  385 

Re-infection  of  Pasteurised  Cream  from 

Dusty  Roads.     [111.]  81,724' 

Scottish  Milk  Records  Association       ...    81,  345 
[>Sec  a/so' Butter,  Dairying;   Pasteur- 
isation.] 

MiUet— 

Broom  Millet  on  the  Manning.  [Dl.]      ...  31,  637 

Seed  as  Feed  for  Stock       31,305 

Farmers'  Experiment  Plots — ■ 

Summer  Fodder  Experiments,  1919-20 — 

Central  Coast  31,  805 

Grass,  Millet   and   Sorghum   Trials  at 

Prospect        31,  626 

Kiln-drying  Maize.     [111.]  31,  387 


N 

Khar's  Fodder  {Pennisetum  puxpureum). 
[See  Grasses — Specific.'] 

Mstfve    Millet    {Panicum    decompoeitum). 

[See  Gr&siiGa— Specific] 

Nectarine.     [Ste    Peach,    Nectarine    and 
Apricot.] 

Neutralisation.    [See  Mlk  and  Cream.] 

New  Zealand  Flax.    [See  Fibre  Plants.] 

Mttcate  of  Lime. 

tilisers.] 

Nuts- 
Almond  Trees  as  a  \'iueyard  Border    ...  31,  622 

Hyogan  Experiment  Farm.— [Sec  Experi- 
ment Farms.] 

IfyStas-vinitor  (Rutherglen  Bug).    [See  In- 
sects, Injurious.] 


[See  Manures  and  Fer- 


31,  097 


Oats— 

IBree^kig   Cereals   at    the   Experiment 
Farms.  ..^  .      jm 

Farmers'  Experiment  Plots —      J    • 

Central-westtrn  District         31,  169 

Rivenna  and  South-western  Slopes  ...    31,  153 

Western  District  31,235 

Winter  Fodders  (Coastal)       31,  7,  77 

(Western  District)  31,  315 

Field  Peas  as  Fodder— A  Substitute  for 

Wheat  and  Oats      ...         81,  167 

Wheat,  Oat  s,  &  c,  on  Heavy  Black  Soil . . .    31, 176 

Varielies — 

Algerian     ...         ...         ...        ...         .••      31,  81 

Sunrise      ...     81,8,81,315 
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ou— 

Cheap  Petrol  gives  American  Farmers  an 

Advantage 31, 472 

Mint  for  its  Oils,  Production  of 31,  396 

Orange.    {See  Citrus.] 

Orange  Rust  Mite  Phyllocoptes  oteivonis).  [See 
Insects,  Injurious.] 

Orchard  Notes.    [See  Fruit-growing.] 


Panlcum  (various  species).     [See  Grasses 
— Specific.] 

Para    Grass    {Panicum    muticum).     [See 
Grasses — Specific] 

Parasites,  Internal — 

Licks  for  Different  Classes  of  Country  ...  31,  19 

Liver  Fluke,  Control  of 31,688 

Worms  in  Horses,  Treatment  for          ...  31,338 

Parramatta  Grass  {Sporobolus  indicus). 
[See  Grasses — Specific] 

Paspalum    dilatatum.    [See    Grasses — 
Specific] 

Pasteurisation- 
Dairy  Produce  Factory  Premises  and 

Manufacturing  Processes.  [Dl.]  31,  256,  333, 

485,  563 
Reinfection  of  Pasteurised  Cream  from 

Dusty  Roads.  [Ill] ...    81,724 

{See    also    Bacteriology,    Economic; 
Butter ;   Dairying.] 

Peach,  Nectarine  and  Apricot — 

Apricot  Growing  in  New  South  Wales. 

[111.]  31,201 

Peach  Growing  in  Now  South  Wales. 

[111.]  31,  127 

— . — Diseases — • 

American  "  Peach  Rosette,"  A  Condition 

Resembling.     [111.] 31, 581 

Crown-gall  of  Fruit  Trees.  [111.]...         ;..    31,717 
Root  Rot  of  Fruit  Trees  due  to  Armil- 

lariamellea.     [111.] 31,669 

Peach  Rosette.    [See  Peach — Diseases.]' 

Pear.    [See  Apple  and  Pear.] 

Pear-leaf  Blister  Mite  (Eriophyes  pyri). 
[See  Apple  and  Pear  — •  Diseases; 
Insects,  Injurious.] 

Peas- 
Field  Peas  as  Fodder       31,167 

Green  Winter  Fodders,  Fertilisers  for  ...    31,  241 

Trials  with  Peas 31,397 

Winter  Fodder  Experiments  (Coastal)  ...  31,  7,  77 
^Western  District)  81,  315 


Pennlsetum  (various  species).    [See  Grasses 
— Specific] 

Perennial  Red  Clover  {Trifdium.  pratejtee 
perenne).     [See  Clovers — Varietiea.l 

Perennial  Rye  Grass    {Ldium  perenne). 

[See  Grasses — Speoific] 

Perperus  innocuus.      [See  Insects,  Injuri- 
ous.] 

Perperus  insularis  (Wliite  Striped  Weevil). 
[See  Insects,  Injurious.] 


vAoa. 


Phalaris  bulbosa. 


[See  Grasses — Specifici 
[See 


Phaseolus  calcaratus  (Rice  Bean). 
Beans.] 

Phaseolus  trinervis  (Jerusalem  Pea).  [See 
Beans.] 

Phleum  pratense  (Timothy  Grass).    [See 

Grasses — Specific] 

Pbthorimsea  operculella  [Syn.  Lita  solandUx, 
Potato  Moth).  [See  Insects,  In- 
jurious.] 

Phyllocoptes  oleivorus  (Silver  or  Orange 
Rust  Mite).  [See  Insects,  Injuri- 
ous.] 

Pigeon  Pea  {Cajanus  indicus).  [See  Fod- 
ders and  Foodstuffs;  Forage  Plants; 
Poultry.] 

Pigs— 

Cooked   versus   Raw   Potatoes  as   Pig 

Fattcners      31,472 

Hawkesbury  Agricultural  College  Annual 

Stud  Pig  Sale  31,220 

Honey    Locust    Treo  (Gledifschia    tri- 

acanthos).     [111.]       81,85 

Pig-fattening  Experiments  with  Dried 

Blood  31,822 

Profitable  Pig  Farming  (Bureau  paper)    31,  150 
Safeguarding  Farm  Stock  from  Disease  31,  339, 
427,  513,  572,  726,  809,  861 

Diseases- — 

Suspected  Cases  of  Poisoning  of  Stock    31,  651 
[See  also  Fodders;  Forage  Crops.] 

Pine-tree  Borer  (Diadozus  scalaris).     [See 

Insects,  Injurious.] 

* 

PIsi.     ['See  Farm  Buildings.] 

Pitted  Apple  Beetle  {Geloptera  porosa).  [See 
Insects,  Injurious.] 

Plant  Breeding- 
Breeding    Cereals   at    the   Experiment 

Farms  31,697 

Improvement  of  Sweet  Sorghums         ...  31,  549 

Natural  Crossing  in  Wheat.     [111.]        ...  31,457 

Promising  Wheat  Plants,  Selection  of  ...  31,  548 
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Plum  and  Prune — 

Three  New  Varieties  of  Plums 


Root  Rot  of  Fruit  Trees  due  to  Armil- 

laria  mdlea.     [111.]  ... 
Three  Native  Beetles  attacking  Orchard 

Trees.     [111.] 

Poa  pratensis  (Kentucky  Blue  Grass).  [See 
Grasses — Specific.'] 

Poison   Tulip   {Homeria  coUina).         [See 
Poisonous    Plants    (Reputed) ; 
Weeds.] 

Poisonous  Gases- 
Poison  Gases  for  Pest  Extermination  ... 

Poisonous  Plants  (Reputed)— 

Castor-oil  Beans,  The  Poisonous  Proper- 
ties of 

Eradication  of  Weeds 

Eragrostis  major  {Stink  Gtass) 

False  Castor -bil  Plant,  An  Inquiry  about 

Ficus  stipulata  (Skin  Irritating  Plant) ... 

Homerta  coWiTio  (Poison  Tulip) 

Medicago  denttculata  (Trefoil)    ... 

Pseudomonis  Brunoniana  (Skin   Irrita- 
ting Plant)  

Skin  Irritating  Plants      

St.  John's  Wort  and  its  Effects  on  Live 
Stock  

Stypandra  glauca  R.Br.     Is  it  a  Poison- 
ous Plant?     

[See  also  Botany,  Economic ;  Medicinal 
Plants ;    Weeds.] 

Poisons.    [See    names    of    animals — Di- 
seases.'] 

Pop  Corn.    [See  Maize.] 


31,  744 

31,  669 
31,  421 


31,13 


31,  405 
31,  881 
31,  661 
31,  650 
31,  386 
81,  881 
31,43 

31,  386 
31,  386 

.31,  265 

31,  461 


[»Sce  Fungicides  and 


Potassium  Cyanide. 

Insecticides.] 

Potash.    [See  Manures  and  Fertilisers.] 

Potatoes — 

Cooked   versus   Raw   Potatoes   as   Pig 

Fatteners      31,  472 

Farmers'  Experiment  Plots — 

Central  Coast 31,  539 

Central  -  western  District         31 ,  62 1 

New  England 81,37,692 

North  Coast  District 31,251 

South  Coast      31,  623 

South-western  Slopes 31,    41 

Upper  North  Coast  District.    [111.]...  31,781 

Fertility,  The  Maintenance  of  ...         ...  31,  220 

How  to  Store  Seed  Potatoes      81,466 

Immature  Potato  Seed 31,  688 

Pitting  Potatoes.     [111.]              31,254 

Productivity  as  an  Inherited  Quality  in 

Potatoes        81,  547 

Yarramalong  Bureau  Experiments      ...  31,  303 


31,  16 

31, 252,  542, 622 
31,  41,  252 

31,622 

81,622 

31,542 

31,  252, 542, 622, 692 

81,  253,  542 

31,  252,  622,  624 

31,542 

31,  252,  542,624 
81,  41, 252, 542 


PAGE. 
Potatoes — coviinu  (  d. 

Diseases — 

Second  Growth,  Cause  of 

Varieties — 

Carman  No.  1       

Coronation  

Early  Manistee 

Early  Rose  

Eureka 

Factor       

Langworthy         

Manhattan  

Queen  of  the  Valley 

Satisfaction  

Up-to-date 
Potato  Moth  {Phthorimcea  operculeUa). 

[Sec  Insects,  Injurious.] 
Poterium  sanguisorba  (Sheep's  Burnett). 
[See    Forage    Plants    and    Soiling 
Ciops.] 
Poultry- 
Black  Orpingtons,  Colouring  in 

Boiled  Wheat  for  Poultry  

Culling  (Poultry  Notes) •• 

Egg-laying  Tests  at  Hawkesbury  Agri- 
cultural College.     [111.] 

Eggs,  Some  Causes  of  Stal  eness  in 
Feeding  and  Care  of   Breeding  Stock 

(Poultry  Notes)        

Food  Substitutes  (Poultry  Notes) 
Foxes,  How  to  Poison  (Poultry  Notes). 

[111.] 

Green  Fodder  for  Poultry  All  the  Year 

Round  

Hatching   with    Incubators      (Poultry 

Notes).     [111.]  

Kale    for    Supplying    Green    Feed   to 

Poultry         

Lucerne,  How  to  Grow  (Poultry  Notes)    31,139 

Pigeon  Pea  [Cajanus  indieus) 31,  888 

Poultry  Notes       ...      81,  61,  137,  217,  291,  369, 

442,  520,  598,  674,  746, 

827,  895, 

Stamping  Eggs  for  Cold  Storage        ...    81,    55 

Sanflower  as  a  Crop,  The  Giant 81,  556 

Wing-cutting        31, 63 

Diseases — 

Chicken-pox,    Prevention    of    (Poultry 

Notes)  

RedMito  (Poultry  Notes)  

Powder-post  Beetle  [Lyctus  hrurineus).  [See 

Insects,  Injurious.] 
Prairie  Blue  Grass  {Andropogon  intermedins) 

[See  Grasses — Specific.] 
Prairie   Grass  {Bromus  japonicus).      [See 
Grasses — Specific.] 

Prickly  Pear- 
Chats  about  the  Prickly  Pear.  [111.]    81,117,195, 
325,  407,  657,  645,  889 
Tenacity  of  Prickly  Pear  Seedlings,  The    31,  571 


31,  494 
31,  478 
31,827 

31,353 
81,  293 

31,  521 
31,443 

31,  218 

81,  352 

81,  369 

31,430 


31,  897 
31,  747 
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Prosayleus  phytolymus  (Dicky  Rice  Weevil). 
[See  Insects,  Injurious.] 

Pruning— 

Pruning  of  the  Vine.     [III.]     ...    31,  47, 121,  655 
Pseudomonas  tumefaciens.    [See  Fungi.] 

Pseudomorus  Brunoni^a,   [See  Poisonous 

Plants  (Reputed).] 

Publications.    [See    Agricultural    Litera- 
ture.] 

Puccinia  (various  species).    [See  Fungi.] 

Q 

Queensland  Blue  Grass  {Andropogon  seri- 
ceus).     [See  Grasses — Specific.] 

R 

Rabbits- 
Poison  Gases  for    Pest  Extermination  31,  i:) 
Some  Aspects  of  the  Rabbit  Problem  ...  31,  68!) 
To  Protect  Seed  Maize  from  Rabbits  ...  31,  580 

Rain  Gauge,    [-See  Meteorology.] 

Rape- 
Field  Peas,  Rape,  &c.,  as  Fodder  ...    81,107 
Sudan  Glass  and  Rape  in  the  Central - 

western  Districts     81,  151 

Winter  Fodder  Experiments  (Western 

District)        31,  315 

Rare  Blue  Grass  {Andropogon  intermcdius). 
[See  Grasses — Specific.] 

Rat's  Tall  Grass  [Sporohdus  indicus).   [<Sec 
Grasses — Specific] 

Red     Mite.         [See     Insects,    Injurious; 
Poultry]. 

Rhodes  Grass  {CMoris  gayana).   [See  Grasses — 
Specific] 

Rice- 
Rice  Culture  in  New  South  Wales         ...    31,  232 

Riee  Bean  [Phasedus  calcaratus).      [See 
Beans.] 

Root  Rot.    [See  names  of  fruits — Diseases.] 

Rush  Grass  {Sporobolus  sp.).  [See  Grasses — 
Specific] 

Rust.    [See   Fungi;     Wheat— Z)»«ea5fts.] 

Rust  Mite  (Phyllocoptes  oleiwrus).       [See 
Insects,  Injurious.] 

Rtttherglen  Bug  (Nyaius  vinitor). 
Insects,  Injurious.] 


Rye- 


Breeding    Cereals   at    the    Experiment 

Farms 
Farmers'    Experiment     Plots  — Winter 

Fodders  (Coastal) 


Sacaton  Grasses  {Sporobdus  spp.).     [Sec 
Grasses — Specific] 

Saunders'  Case   Moth  (Metura  dongaia). 

[Sec  Insects,  Injurious.  ] 

Sehedonorus  Hookerianus  (Hooker's  Fes- 
cue).    [See  Grasses — Specific] 


31,  697 
31,77 


[See 


Card.    [See  names  of  animals.] 

Sea- weed.    [See  Manures  and  Fertilisers.] 

Seeds  and  Seed  Testing- 
Cleansing  of  Imported  Impure  Seed     ...    31,831 
Electrolytic  Treatment  of  Seeds  (Wol- 

fryn  Process)  before  Sowing  ...    31,  393 

Farmers'  Experiment  Plots — 

Acclimatized  v.  Unacclimatized  Seed 

31,  153,  239 

Graded  V.  Ungraded  Seed       31,153 

Lucerne  Seed,  A  Germination  Standard 

for      31,845 

More  Imported  Rubbish  31,  698 

Pure-seed  Growers    Recommended   by 

the  Department ...  31,  590,  644,745,  804,  882 

Seed  Wheat,  The  Saving  of        31,841 

Wheat  for  Seed,  To  Store  31,538 

Shade  and  Ornamental  Trees.    [-See  For- 
estry.] 

Shearman's  Clover  (Trifdium  fragiferum 
var.)     [See  Clovers.] 

Sheep- 
Castration  of  Lambs,  The  31,  618 

Co-operative  Sheep  Dip,  A  31,770 

Grazing  Sheep  on  Vines 31,386 

Hand- feeding  (Bureau  paper) 31,450 

Increased  Production  of  Wool  per  head 

of  Sheep        31,688 

Licks  for  Different  Classes  of  Country  ...      31,  19 
Roscommon    Sheep    in    Crossbreeding 

Trials 31,  695 

Safeguarding  of  Farm  Stock  from  Di- 
sease ...  31,  339,  427,  313,  572,  726, 

809,  861 
Searing  Iron  versus  th«  Knife  for  De-tail- 
ing Lambs 31,  792 

Sheep  and  Wool  for  Farmers — 

Results  of  Lamb-raising  Trials.  [BL]  31, 761,  846 
Sheepskins,  Need  for  Improved  Methods 

in  Handling SI,    94 

Some  Practical  Experience  with  Sheep 

(Bureau  paper)         31^908 
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Sbeep — continued. 

Two  Lambings  a  Year      ...         31,874 

Vary  the   Ration   when   Hand-feeding 

Sheep  31,324 

D  iseases — 

Liver  Fluke,  Control  of 31,  088 

Spraying  as  a  Preventive  for  Blow-flies  31,  617 

Suspected  Cases  of  Poisoning  of  Stock  ...  31,051 

Trefoil  Dermatitis          31,43 

Sheep's    Burnett    (Poicrium   sanguisorba). 
[See  Forage  Plants  and  Soiling 
Crops.] 

Sheepskins.    [Sea  Sheep.] 

Shelter  Trees  and  Windbreaks,  [See  For- 
estry.] 

Shining  Green  Cockchafer  (Anoplognathus 
chloropyrus).  [See  Insects,  Injuri- 
ous.] 

Silos  and  Silage— 

Beet-tops,  Silage  from 31,  344 

Concrete  Block  Silo,  The  Construction  of 

a.     [111.]        31,171 

Conservation  of  Fodder  (Bureau  paper)    31,  (i02 
Silage  Stack  on  the  North  Coast,  A.  [111.]    31,  7U8 
Sunflowers  as  Silago        ...         ...         ...    31,721 

[See  also  Feeding  Experiments;    Fod- 
ders.] 

Silver  Rust  Mite  {PkyUocoptes  oleivorus). 

[See  Insects,  Injurious.] 

SOver-top  Grass  (Danthonia).  [See  Grasses 
Specific] 

Skins.     [See  names  of  animals.] 

Smoke.     [See  Agriculture — General.] 

Soils- 
Correcting  Acidity  caused  by  Suporphos 
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31,  272 
81,  220 

31,  145 


31,  478 


phato 

Fertility,  The  Maintenance  of 

Land  and  its  Preparation  for  Growing 

(Bureau  paper)         

Maize,  Soil  Improvement  for         31,  20,  111,  1 

318,495 
Reclaimed  Swamp  Lands,  Utilisation  of    31,  401 
Soil  Analysis  for  Farmers 
Sterilisation  of  Tobacco  Seed-beds  by 

Steam.     [IlL]  31, 285 

Wheat  on  Heavy  Black  Soil       31,170 

Sorghum— 

Frrmers'  Experiment  Plots — 

Central  Coast    ...         ...         ...         ...    31,  S05 

Murrumbidgee  Irrigation  Area  ...    31,554 

Grain  Sorghums  in  Northern  Districts  ...    31,    17 
Grass,   Millet   and   Sorghum   Trials   at 

Prospect        31,  020 


Sorghum — ^ontiymed. 
Green  Winter  Fodders,  Fertilisers  for  ...  31,  241 
Improvement  of  Sweet  Sorghums  ...  31,  549 
Industrial  Alcohol,  Sorghum  as  a  Possible 

Source  of       31,479 

Some     Recently     Introduced     Fodder 

Plants         ' 31,  873 

Sorghum   Chaif  as   Feed  for   Working 

Horses  31,551 

Varieties — 

Early  Amber  Cane 

Feterita     

Imphee 
Kaoliang    ... 

Milo  

No.  Gl        

•Planters'  Friiud 

Saocalino 

Sorghv  m  sacckaral  u  rn 


31,549,556 

31,17 

31,649 

31,17 

31,  17 

31,550 

31,549,556 
31,  549,  556,  874 

31,549,556 


Sporobolus  (various  species).     [See  Grasses — 
Sjnxific] 

Spraying- 
Bordeaux  Powders  v.  Home-mado  Bor- 
deaux Mixture         31,595 

Combined  Spraj,  Another  31,438 

Load   Arsenates,    Tho   Composition   of 

Various.     [111.]         31,208 

"Leaded  Bordeaux"   Spray:    An  An- 
alysis   31,288 

Lime-sulphur,  A  Dry  Form  of 31,216 

Spray  Formula,  Suggested  Variation  in      31,    35 
Spraying  as  a  l*reventive  for  Blow-flies. . .    31,  617 
"  Sulpho-arsenate    Powder,"    Composi- 
tion of  31,304 

St.  John's  Wort,      [See  Poisonous  Plants 
(Reputed).] 

Star  Grasses  {Chloris,  various  species).  [See 
Grasses — Specific.'} 

Starling.     [See  Agricultural  Pests.] 

Stink  Grass  {Eragrostis  major)  [See  Poison- 
ous Plants  (Reputed.)] 

Strawberry— 

SUrawberry  Culture  around  Sydney.  [111.] 

31,731,  815 

Strawberry  Clover  {Trifdium  fragiferum). 
[See  Clovers — Varieties.] 

Stypandra  glauca.     [See  Poisonous  Plants 
(Reputed).] 

Suck-fly  {Dicyphva  tabaci).     [See  Insects, 
Injurious.] 

Sudan  Grass  (Andropogon  sorghum).    [See 
Grasses — Specific.] 

Sugar  Beet.  [.See  Beet;  Sugar;  Sugar  Beet 
and  Sugar  Cane.]. 
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Sugar    or   Brown-top    Grass    {Erianthus 
fulcus.)     [See  Grasses — Specific.'] 

Sugar,  Sugar  Beet,  and  Sugar  Cane- 
Culture  of  Sugar  Cane  in  New  South 

Wales.     [111.]  31,  773,  853 

Gumming  of  Sugfir-C9-ne  31,720 

Sugar  Beet  Growing  in  England  ...    31,  314 
Growing  in  Victoria           ...         ...    31,  463 

Sulpho-arsenate  Powder.    [See  Fungicides 
and  Insecticides.] 

Sulphur- 
Sulphur  as  a  Fertiliser  for  Wheat         ...    31,  462 

Sunflower.     [See  Forage  Plants.] 

Superphosphate.     [See  Manures  and  Fer- 
tilisers.] 

Swamp.     [See  Agriculture — General.] 

Swede.     [See  Turnip  and  Swede.] 

Sweet  Corn.     [5ce  Maize;    Vegetable  Gar- 
dening.] 


Tall    Oat    Grass    {Aveva    elatior).     [See 
Grasses — Specific] 

Tank.     [See     Agricultural     Engineering; 
Farm  Bjuildings.] 

Tanning.    [-See  Sheep.] 

Tares.    [See  Vetches.] 

Telegony.     [See  Heredity;   Horses.] 

Texas  Grass  {POfnicum  bulbosum). 
[See  Grasses — Specific] 

Thrips  tabaci.     [See  Insects,  Injurious.] 

Tick.     [See  Insects,  Injurious;    names  of 
animals.] 

Tillage.     [See    Cultivation    and    Cultural 
Methods.] 

Timbers.    [See  Forestry]. 

Timothy  Grass  {Phleum  pratense).       [See 
Grasses — Specific] 

Tobacco- 
Sterilisation  of  Tobacco  Seed-beds  by 

Steam.     [111.]  31,285 

Diseases — 

Insf  cts  Found  on  Tobacco  in  New  South 

Wales...         31,  714 

Thrips  Damaging  Tobacco  (Anaphothripa 

striatus).     [111.]        ., 81,  502 


Tobacco  Bug  {Dicyphns  fabuci).  [See  In- 
sects, Injurious.] 

Tobacco    Moth    {Phthorimcea    operculella). 

[See  Insect's,  Injurious.] 

Toowoomba  Canary  Grass  {Phalaria  bul- 

bosa).     [See  Grasses — Specific] 

Tractor.     [See  Motor  Tractor.] 

Trangie  Experiment  Farm.  [See  Experi- 
ment Farms.] 

Trefoil.     [See  Clovers.] 

Trefoil  Dermatitis.  [<S'ee  names  of  animals ; 
— Diseases ;  Veterinary  Science  and 
Practice.] 

Trifolium  (various  species).  [-See  Clovers — 
Varieties.] 

Turnip  and  Swede- 
Useful  Turnip  Crop,  The  

Winter  Fodder  Experiments  (Western 
District) 


Tussock  Grass  (Sporobolus  indicua). 
Grasses — Specific] 


[See 


31,  348 
31,  315 


Vegetable  Gardening— 

"  Grow  your  Own  Vegetables" .. . 

Horse  Radish  as  a  Crop    ... 

"  Jerusalem  Artichoke,"  Origin  of  the 

Name  

Mint  for  its  Oil,  Production  of 

Papago  :  A  New  Variety  of  Sweet  Corn 

Thrift  Gardening  

Vegetable  Growing  (Bureau  paptr)    ... 
"  Vegetable  Growing    in    New   South 

Wales"  ; 

Vegetable  Growing  on  the  Murrumbidgee 

Irrigation  Areas 


31,  489 
31,  462 

31,  193 
31,  396 
31,  552 
31,  396 
31,  683 

81,  882 

81,  820 


Vetches- 
Field  Peas,  &c.,  as  Fodder          31,167 

Winter  Fodder  Experiments  (Coastal)  ...  31,  7 
(Western  District) 31,315 

Veterinary  Science  and  Practice- 
Safeguarding  Farm  Stock  from  Disease  31,  339, 
427,  513,  572,  726,  809,  861 
Searing  Iron  versus  the  Knife  for  De- 
tailing Lambs          31,  792 

St.  John' s  Wort  and  its  Effects  on  Live 

Stock             31,  265 

Tick  Eradication  in  U.S.  A 31,803 

Trefoil  Dermatitis           31,  43 

Worms  in  Horses 31,338 

[-See  also  names  of  animals — Diseases.] 
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Viticulture- 
Almond  Trees  as  a  Vineyard  Border 
Bordeaux  Powders  v.  Home-made  Bor- 


31,  522 


dcaux  Mixture          

31, 

595 

Grazing  Sheep  on  Vines 

Pruning  of  the  Vine.    [111.]            31,47, 
Table  Grapes,  Good  Returns  from 

31, 

121, 

31, 

386 
655 
489 

on  Sultana  Stock,  An  Experiment 

with 

31, 

600 

Varieties  for  Wagga  District 

Vineyard  Notes 31,18, 

31, 

141, 

337 
200 

— Diseases — 

Vine-leaf  Blister  Mite  (Eriophye»  vitis). 
[111.] 

81, 

578 

[negar— 
Home-made  Vinegar,  A  Recipe  for 

31, 

303 

w 

'aipu.     {See  Grasses — Specific.] 

Wallaby  Grass  {Danthonia  semianntUaris). 

[See  Grasses — Specific] 

Warrego  Summer  Grass  {Panicum  flavidum). 
[See  Grasses — Specific] 

Wax.     [See  Bees.] 

Wedge-tailed  Eagle.    [See  Birds.] 

Weeds- 
Bracken,  Eradication  of             ...         ...  31, 589 

Chats  about  Prickly  Pear.    [HI.]       31,  117,  195, 

325,  407,  557,  645, 889 

Cleansing  of  Imported  Impure  Seed     ...  31,831 

Eradication  of  Weeds,  The       31,  881 

False  Castor-oil  Plant,  An  Enquiry  about  31,  650 

Homeria  cdlina  (Poison  Tulip)           ...  31,  881 

Melilolus  indica  (Hexham  Scent)          ...  31,  881 

More  Imported  Rubbish 31,698 

Plants    Declared    Noxious    by    Local 

Bodies           31,212 

Prickly  Pear  Seedlings,  Tenacity  of      ...  31,  571 
St.  John's  Wort  and  its  Effects  on  Live 

Stock             31,  265 

[See     also     Blackberry;      Castor-oil 

Plant;    Poisonous  Plants;    Prickly 

Pear.] 

Weevil,  White  Striped  (Perperus  insularis). 
[See  Insects,  Injurious.] 

Wheat- 
Agriculture  at  Nyngan   31,685 

Breeding    Cereals    at    the    Experiment 

Farms            31,  697 

Crop  Competition  in  Victoria,  Effects  of  a  31,  176 

Fallow  or  Summer  Fallow?        31,794 


Wheat — con  tinned. 
Farmers'  Experiment  Plots — 

Central -western  District         

Grain    Wheats    for    Central -western 
^      Districts,  1909  to  1919       

North-western  District  

Riverina  and  South-western  Slopes  ... 

Western  District  

Winter  Fodders  (Coastal)      

(Western  District)  

Fertility,  The  Maintenance  of 

Field  Peas  as  Fodder — A  Substitute  for 

Wheat  and  Oats      

Grading  New  South  Wales  Wheats 
Green  Winter  Fodders,  Fertilisers  for  ... 
Hay,  Wheat  Experiments  for  (Yanco 

Experiment  Farm,  1919)    

Narro mine,  Wheat  Plots  at        
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Yellows.    [See  Peach — Diseases.] 


AUTHOR    INDEX. 


ALLEN,  W.  J.— 

Almond  Trees  as  a  Vineyard  Border     ...    31,522 
Api^o   Mildew,    Notes   on    CaUfornian 

Experience  with  ...         ...         ...      31,  16 

Apricot  Growing  in  New  South  Wales. 

[111.]       31,201 

"Cheap"    Banana  Suckers  are  Some- 
times Costly     31,170 

Eureka  Lemon,  Two  Types  of 31,194 

Lue  Gim  Gong  Orange 31,  678 

Orchard  Notes      ...       31,  65,  142,  221,  294,  373, 

446,  523,  599,  677, 

748,  830,  898 

Orchardists  Pay  Heavy  Toll  to  Starlmgs    31,  351 

Peach  Growing  in  New  South  Wales. 

[Ill]       31,  127 

Table  Grapes  on  Sultana  Stock,  An  Ex- 

perimentwith 31,600 

Tliree  New  Varieties  of  Plums 31,744 

ALLEN,  W.  J.,  and  BARTLETT,  REG. 
G.— 

Spring  Work  for  the  Banana  Grower  ...    31,  738 

ALLEN,   W.   J.,  and  BRERETON,  W. 
le  GAY— 
Thompson's  Improved  and  Navolencia 

Oranges  ...         ...         ...         ...    31,  519 

ALLEN,  W.  J.,  and  HOGG,  S.  A.— 

Cherry  Growing  in  New  South  Wales ...     31,277 


B 


BALLHAUSEN,  0.  C— 

Utilising  Waste   Heat  in   Butter  Fac- 
tories.    [111.] 31,709 

BABTLETT,  H— 

Farmers'  Experiment  Plots — 

Maize  Experiments,  1919-20 31,  705 

Potato  Experiments,  1919-20  ...    31,  692 

Sorghum  ChafE  as  Feed  for   Working 

Horses 31,551 

Sudan  Grass  in  the  North-west  ...        ...    31,538 

BARTLETT,    REG.    G.,    and    ALLEN, 
W.  J.— 
Spring  Work  for  the  Banana  Grower  ...    31,  738 

BENSLEY,  REV.  G.  N.— 

Co-operation  and  Co-partnership       ...      31,  73 

BIRMINGHAM,  W.  A.— 
Condition  resembling  American  "  Peach 

Rosette,"    A.     [111.] 31,581 

Crown  Gall  of  Fruit  Trees   [111.]           ...    31,717 
Root  Rot  of  Fruit  Trees  duo  to  Ar mil- 
iaria mellea.     [111.]      31,669 

BREAK  WELL,  E.— 

Bokhara  Clover  on  the  Southern  Table- 
lands            31,67 

Cleaning  of  Imported  Impure  Seed      ...    31,  831 
Grass,   Millet   and  Sorghum   Trials   at 
Prospect  •    31,626 


Supplement  to  "Agricultural  Gazette"  February 2,  1921. 

INDEX,  1920. 


BREAKWELL.  E.— continued. 

Improvement  of  Sweet  Sorghums          ...  31,549 
Lucerne  Seed,  A  Germination  Standard 

for          31,845 

MdUotus  spp.  as  a  Green  Manure  Crop. . .  31,  881 

More  Imported  Rubbish            31,  698 

Native  and  Introduced  Grasses  at  Mount 

George,  Manning  River.     [111.]       ...  31,399 

Planting  out  Sudan  Gxaas          31,484 

Popular  Descriptions  of  Grasses  [111.]  31,  24,  309, 

507,  789 
Remarkable  Fodder  Plant  (Shearman's 

Qover).     [111.]              ...  31,245 

Trials  of  Wimmera  Rye  Grass  {Lotvum 

aubulatum).     [111.]       81,  107 

BRERETON,  le  GAY— 

Consider  your  Working  Horses 31,234 

BRERETON,  W.  le  GAY,  and  ALLEN. 
W.  J.— 
Thompson's  Improved  and  Navelencia 

Oranges  31,519 

BRIDGE,  LESLIE  G— 

Boys'  and  Girls'  Cluba 31,398 

Cheap  Petrol  gives  American  Farmers 

an  Advantage  ...         ...         ...         ...    31,472 

BROOKS,  A.— 

Construction  of  a  Concrete  Block  Silo. 

[111.]       31,171 

To  Repair  Corroded  Tanks       31,471 

Whitening  for  Roofs      31,465 

BROWN,  A,  M,— 

Faults  found  in  Butter 31,  490,  591 

BRUCE,  J.  L— 

Clean  Pasture  for  Calves  31,598 


COHEN,  L.— 

Control  of  the  Cattle  Tick         31,054 

COLWELL,  W.  R.— 

Sudan  Grass  in  Western  Districts ;  Under 

Irrigation  with  Bore  Water.     [Dl.]  ...    31,470 
COWIE,  G.  A.— 

Nitrate  of  Lime 31,589 

CRANE,  C.  C 

Co-operative  Sheep  Dip 31,  770 

Some   Fundamental   Principles  of   Co- 
operation      31,  843 


DARNELL-SMITH,  G.  P.— 

Bunchy  Top  in  Bananas  31,  583 

Electrolytic  Treatment  of  Seeds  (Wol- 
fryn  Process)  before  Sowing 31,  393 

Origin  of  the  Name  "  Jerusalem  Arti- 
choke "  31,  193 

Telegouy 31,  184 


E 


EASTMAN,  — . 
Green  Manuring 


FROGGATT,  W.  W.— 

Destroying  Starlings  with  Poisoned 
Grain     

Insects  found  on  Tobacco  Plants  in  New 
South  Wales.     [Ul.] 

Mole  Cricket,  To  Destroy  the 

Notes  on  the  Apple  Root  WeovU  {Lep- 
topa  hopei).     [UL] 

Orchard  and  Garden  Mites.     [111.] 

Poison  Baits  for  Wliito  Ants 

Powder-poBt   Beetle  and  its  Parasite. 

(Ill-)       

Saunders'  Ca.se-moth  {Metura  dongata) 
Three  Native  Beetles  attacking  Orchard 

Trees.     [111.] 

Thrips  Damaging  Tobacco.     [111.] 

To  Store  Wheat  for  Seed  

FURBY,  E.  B.— 

Top-dressing  Lucerne  with  Superphos- 
phate 
Wheat  Experiments  for  Hay,  1919 


xxa 


DARNELL-SMITH,  G.  P.,  and 
TREGENNA.  C.  J.— 
Sterilisation  of  Tobacco  Seed-beds  by 
Steam.     [HI.] "     ... 

DODD,  SYDNEY— 

St.  John's  Wort  and  its  Effect  on  Live 
Stock     

DOWNING,  R.  G.- 
Flax-growing  in  Victoria 
Sugar-beet  Growing  in  Victoria... 


31,64 

31,  714 
31,  518 

31,56 

31,  677 

31,46 

31,  273 
31,  438 

31,  421 

31,  502 
31,  538 


31,699 
.81,  467 


GALLARD,  L.— 

Dioky  Rice    Weevil    [Prosayleus   phy- 

tolytnus),  Notes  on  the.     [111.] 
Strawberry    Culture    around    Sydney. 

[111.]       31,731,815 

GOLLASCH,  J.  M.— 

Co-operative  Movement  at  Milbruloag... 

GOODACRE,  W.  A. 

Ants  in  a  Bee-hivo 

Apiary  Notes  for  March 

Artificial  Fertilisation,  An  Experiment 

in  

Bees  Superseding  their  Queens  ... 
Beekeepers'  Prospects  for  1920-21 
Care  of  Honey  when  Stored 
Combined  Productive  and  Queen-raising 

Hive.     [HI.]      31,  666 


31,  280 


31, 905 

31,  406 
31,  212 

31,  826 
31,  665 
31,  607 
31,  434 


Supplement  to  "  Agricultural  Gazette,"  February  2,  1921. 


INDEX,  1920. 


GOODACRE,  W.  A  —continued. 

Diseases  of  Bees  in  New  South  Wales. 

[Ill-] ... 

Energy  atid  its  Relation  to  the  Life  of 

Bees 

Extracting  Surplus  Honey         

Importance  of  Appearance  in  the  Pack- 
ing of  Honey    ... 
Methods  of  Extracting  Wax  from  the 

Honeycomb 

Mice  as  an  Apiary  Pest 

Notes  on  Some  Cases  of  Paralysis  in 

Bees       ...         ... 

Production  of  Beeswax 

Protection  of  Honey-yielding  Trees 

Purchasing  Queen  Bees 

Queenless  Colonies 

Refining  Beeswax,  Two  Processes  for  . . . 
Swarming  and  Hiving  Swarms  ... 
Temporary  Removal  of  Bees  to  Better 

Districts  

To    Rebuild    an    Apiary    depleted    by 

Drought  

Treatment  of  Extracted  Honey.     [111.] 
Wiring     Beehive     Frames,     Improved 

Method  of.     [111.]        


31,  883 

31,  295 
31,213 

31,  199 

31,471 
31,  395 

31,  349 
31,  823 
31,  662 
31,  730 
31,  893 
31, 136 
31,  134 

31,36 

81,  673 
31,  435 

81,  478 


GRIFFITH,  E.,  and  HENRY,  MAX— 
Suspected  Cases  of  Poisoning  of  Stock...    31,  651 

GURNEY,  W.  B.— 

To  Protect  Stored  Maize  and  Wheat  from 

Weevil 31,718 

GURNEY,  W.  B.,  and  PITT,  J.  M.— 

Kiln-drying  Maize.     [111.]  81,387 

GUTHRIE,  F.  B.— 

Basic  Super  or  Superphosphate  ...         ...  81,  770 

Coal  Smoke  and  Fruit  Trees      31,  897 

French  Potash  Salts       81,91 

Licks  for  Different  Classes  of  Country  ...  31,19 

Rotted  Manure,  A  Note  on       31,713 

Superphosphate  or  Basic  Super 31,385 

GUTHRIE,  F.  B.,  and  NORRIS,  G.  W.— 

Note   on   the   Classification   of    Wheat 

Varieties  31,243 

Notes  on  Wheats  entered  for  the  Royal 

Agricultural  Society's  Show,  1920  ...    31,  627 

GUTHRIE,    F.    B.,    RAMSAY,    A.    A.. 

PETRIE,  R.  M.,  and  STOKES,  F.  J.— 

List  of  Fertilisers  in  New  South  Wales, 

1920.     [111.]      31,  185 


H 

HADLINGTON,  JAMES— 

Boiled  Wheat  for  Poultry  31,478 

Poultry  Notes      ...       31,  61,  137,  217,  291,  369, 

442,  520,  596,  674,  746, 

827,  895 


HAMBLIN,  C.  0.— 

Collar  Rot  of  Citms  Trees.     [111.] 
To  Infect   Lucerne  Seed  with  Nodule 
Organisms 

HARRIS,  E.— 
Grading  New  South  Wales  Wheats 

HARVEY,  F.  H.— 

Egg-laying  Tests  at  Hawkesbury  Agri- 
cultural College — Eighteenth  Year's 
Results,  1919-20.     [111,.]         

HAYWOOD,  A.  H.— 

Culture  of  Sugar  Cane  in  New  South 

Wales.     [111.]       31, 

Elephant  Grass  as  a  Pasture 

Elephant,  Para  and  Guinea  Grasses  at 
WoUongbar      

Rice  Bean  {Phaseolus  calcaratus)  or  so- 
called  Jerusalem  Pea.     [111.]... 


HENRY,  MAX— 

Safeguarding  Farm  Stock  fi;om  Disease 

427,  513,  572,  726, 
Tick  Eradication  in  U.S.A.       

HENRY,  MAX,  and  GRIFFITH,  E.— 
Suspected  Cases  of  Poisoning  of  Stock  ... 

HILLSON,  J.  T.— 
Land  and  its  Preparation  for  Growing  ... 

HINTON,  F.  B.— 
Roscommon    Sheep    in    Crossbreeding 
Trials  

HOGG,  S.  A.,  and  ALLEN,  W.  J.— 
Cherry  Growing  in  New  South  Wales  ... 

HOUSTON,  D.  F.— 

Agricultural  Colleges,  Tlu;  Activities  of . . . 
Essentials  to  Rural  Contentment 

HOWARD,  T.  A.— 
Conservation  of  Fodder 

HOWELL,  H.  G.— 
Farm  Accounts,  The  Value  of  ... 
Farm  Book-keeping  to  the  Front 


PAGE. 
31,  439 
81,  466 

31,  771 

31,  353 

773,  853 
31,  582 

81,  6 

81,  289 

81,  339, 
809,  861 
31,  803 

31,  651 

31,  145 

31,  695 
81,  277 

31,  184 
31,  200 

31,  602 

81,  610 
31,  538 


JENKINS,  Dr.  E.  H— 
Modern  Farm  Practice 


...    31,772 


K 


KELLY,  H.  J.— 

Agriculture  at  Nyngan 31,  685 

Planting  Sudan  Grass.     [111.] 31,  719 

KERLE,  W.  D.— 

Farmers'  Experiment  Plots — 

Maize  Experiments,  19 19-20 31,  875 

Potato  Experiments,  1919-20.  [111.]...    31,781 
Winter  Fodders,  1919 31,    77 


Supplement  to  "Agricultural  Gazette,"  Fehruary  2,  1921. 

INDEX,  1920. 


/ 


LAFFER,  H.  E.— 
Bordeaux  Powder  v.  Home-made  Bor- 
deaux Mixture  ...         ...         ...         ...    31,  595 

Pruning  of  the  Vine.     [lU.]         31,47,  121,  655 

Recipe  for  Home-made  Vinegar 31,303 

Table  Grape  Varieties  for  Wagga  District    31,337 
Vineyard  Notes 31,18,141,200 

LISTON,  W.  R.— 

Maintenance  of  Fertility  31,  220 

LITTLE,  L.  G.,  and  McCAULEY,  C— 
Ploughing  Experiments  at  Cowra  and 

Nyngan  ...         ...         ...         ...    31,  837 

M 

MacDOUGALL,  a.  H.— 

Fallow  or  Summer  Fallow         31,  794 

Spraying  as  a  Peventive  for  Blow-flies  ...    31,  017 

MacINNES,  L.  T.— 

Neutralisation  of  Cream 31,431 

New  South  Wales  Choicest  Butter       ...      31,  45 
Production   of   Fourteen     Herds  Com- 
pared      31,  049 

Re-infection  of  Pasteurised  Cream  from 

Dusty  Roads.     [111.] 31,  724 

Scottish  Milk  Records  Association       ...    31,  345 
Testing  of  Pure-bred  Cows  in  New  South 

Wales 31,413 

MacINNES,    L.     T.,    and    RANDELL, 
H.  H.— 
Dairy   Produce  Factory   Premises  and 

Manufacturing  Processes.     [HI.]      ...    81,255, 

333,  485,  503 
MAIDEN,  J.  H.— 
Chats  about  Prickly  Pear.    [111.]       31,  117,  195, 
325,  407,  357,  045,  889 
Is   Slypandra  glanca   R.Br.,   a   Poison 

Plant      31,  401 

Plants  which  Produce  Inflammation  or 

Irritation  of  the  Skin 31,380 

MAKIN,  R.  N.— 

Some    Recently     Introduced     Fodder 

Plants 31,  873 

Farmers'  Experiment  Plots — 

Maize  Experiments,  1919-20 31,795 

Potato  Experiments,  19 19-20 31,623 

Winter  Fodders,  1919 31,81 

Kale    for    Supplying    Green    Feed    to 

Poultry 31,430 

Lucerne  on  the  Coast :  The  South  Coast    31,  384 

MATHEWS,  J.  W.— 

Improved  Methods  in  Handling  Sheep- 
skins, The  Need  for     31,94 

Increased  Production  of  Wool  per  head 

of  Sheep  31,688 

Sheep  and  Wool  for  Farmers — Results  of 

Lamb-raising  Trials.     [111.]  ...        31,  761,  840 

Two  Lambings  a  Year 31,874 


XXlll 


PAGE. 


...  31, 

703 

...  31, 

621 

...  31, 

159 

...  31, 

120 

...  31, 

397 

...  31, 

501 

...  31, 

626 

MEEK,  B.  C— 

Farmers'  Experiment  Plots — 
Maize  Experiments,  1919-20 ... 
Potato  Experiments,  1919-20 
Wheat  and  Oat  Experiments,  1919 

Lucerne,  A  Nurse  Crop  with 

Trials  with  Peas 

MEREDITH,  E.  T.— 

Backing  Needed  by  Farmers      . . . 
Good  Investments — Big  Returns 
Profitable  Farming  Depends  on  Three 
Things 31,  g16 

McCarthy,  t.— 

Banana  Root  Borer  {CosmoY-olites  sor- 
didus).     [III.] 31,805 

McCAULEY,  C— 

Sudan  Grass  in  Western  Districts:    At 

Cowra  Experiment  Farm       31,473 

McCAULEY,  C,  and  LITTLE,  L.  G.— 
Ploughing  Experiments  at  CowTa  and 
Nyngan  31,  837 

McCORMACK,  C.  A.— 

Some  Practical  Experience  with  Sheep    31,  9§8 

McDIARMID,  R.  W— 

Farmers'  Experiment  Plots — 

Maize  Experiments,  1918-19 31,102 

Potato  Experiments,  1918-19           ...  31,  .37 

Wheat  and  Oat  Experiments,  1919  ...  31,  101 

Grain  Sorghums  in  Northern  Districts...  31.  17 

McDonald,  a.  h.  e.— 

Green  Fodder  fbr  Poultry  all  the  Year 

Round 31,  352 

Home-made  Rain  Gauge            31,106 

Horse  Radish  as  a  Crop  ...         ...         ...  31,402 

How  to  Store  Seed  Potatoes       31,400 

Immature  Potato  Si?ed 31,  688 

New  Zealand  Flax,  A  Note  on 31,  204 

Saving  of  Seed  Wheat     31,841 

Second  Growth  in  Potatoes,  Cause  of  ...  31,  10 

When  to  Cut  for  Hay       31,814 

McFADZEAN,  J.  R.— 

Business-like  Dairying    ...         ...         ...    31,  227 

McKENZIE,  R.  T.— 

Standard  of  Production  in  Denmark  ...    31,  351 


N 

NOBLE,  R.  .L— 

Gumming  of  Sugar  Cane  31,  720 

NORRIS,  G.  W.,  and  GUTHRIE,  F.  B.— 
Note   on   the   Classification   of   Wheat 

Varieties  31,  243 

Notes  on  Wheats  entered  for  the  Royal 

Agricultural  Society's  Show,  1920  ...    31,  027 


Supplement  to  "Agricultural  Gazette"  February  2,  1921. 


Xxiv 


O'GORMAN,  CHAS.  L.— 
Trefoil  Dermatitis 


PARKER,  R.— 

Necessary  Plant  Foods 

PETRIE,    R.    M..    GUTHRIE,    F.    B., 

RAMSAY,  A.  A.,  and  STOKES,  F.  J. 

List  of  Fertilisers  in  New  South  Wales, 

1920.     [111.]      

FINN,  A.  J.— 

Motor  Tractor  in  Great  Britain 

Pitting  Potatoes  ... 
l^roduction  of  Mint  for  its  Oil   . . . 
Sea- weed  as  Manure       


INDEX,  1920. 


31,43 


31,299 


31,  185 

31,  1 
81,  254 
31,  396 
31,  840 

PITT,  J.  M.— 

Broom  Millet  on  the  Manning.     [111.]...  31,637 

Farmers'  Experiment   Plots — 

Lucerne  Top-dressing  Trials,  1919-20  31,  612 

Maize  Experiments,  1918-19             ...  81,99 

Potato  Experiments,  1919-20           ...  31,539 

Summer  Fodders,  19  J 9-20.  [111.]      ...  81,805 

Winter  Green  Fodders,  1919.  fill.]  ...  31,  7 

Lucerne  on  the  Coast  :   Central  Coastal 

Districts        31,  381 

PITT,  J.  M.,  and  GURNEY,  W.  B.— 

Kiln-drying  Maize.     [111.]  31,387 

POTTS,  H.  W.— 

Honey    Locust    Tree    (Gleditachia    tri- 

azanthos).  [m.] 31,86 

Score  Card  in  Judging  Live  Stock.   [111.]    31,  567 

PRIDHAM,  J.  T.— 

An  Obscure  Disease  in  Wheat.  [111.]...  31,229 
Breeding    Cereals   at    the    Experiment 

.Farms 31,  697 

Natural  Crossing  in  Wheat.     [111.]       ...  31,457 

Selection  of  Promising  Wheat  Plants  ...  31,  548 
Some  Advantages  of  a  Rough  Surface  in 

Cultivation       31,  619 

Two  New  Canadian  Wheat  Varieties   ...  31,84 

R 

RAMSAY,  A.  A.— 

Composition  of  Siilpho-arseaate  Powder  31,  304 
Various  Lead  Arsenates     31,  208 

Leaded  Bordeaux -Spray:    An  Analysis  31,288 

Lime-Sulphur,  A  Dry  Form  of 31,  216 

Potassium  Cyanide  for  Trapping  FruJt- 

flies.     [111.]       31,821 

Sorghum  as  a  Possible  Source  of  Indus- 
trial Alcohol 31,  479 

RANDELL,    H.     H.,    and       AcINNES, 
L.  T.— 
Dairy  Produce  Factory  Premises  and 
Manufacturing  Processes.    [111.]     31,  255,  333, 
■        ■  485,663 


RAMSAY,    A.    A.,    GUTHRIE,    F.    B., 

PETRIE,  R.  M.,  and  STOKES,  F.  J.— 

List  of  Fertilisers  in  New  South  Wales, 

1920.  [111.]        81,  185 

RE  W,  Sir  HENRY— 

Sociological  Problem,  A 81,  589 

ROBERTSON,  J.  A.— 

Rugging  of  Dairy  Cattle...         31,406 

ROWNEY,  L.  F.— 

Trials  of  Grasses  and  Fodder  Plants  ^..  31,  799 
RUMBLE,  L.— 

Vegetable  Growing  31,683 

RUSTON,  A.  G.— 

Effect  of  Coal  Smoke  on  Vegetation    ...    31,  584 


PALTER,  E.  G.— 

'  Principles  of  Wheat  Breeding 81,454 

SCOTT,  R.  G.— 

Functions    and    Requirements    of    an 

Apple  Tree        81,906 

SHEPHERD,  A.  N.— 

Farmers'  Experiment  Plots — 

Lucerne  Top-dressing  Trials,  1919-20. 

[111.] 31,  609 

Pot  Boilers  on  the  Murrumbidgee  Irri- 
gation Areas 31,  788 

Summer  Green  Fodder  Trials 31,  554 

Vegetable  Growing  on  the  Miurrumbidgee 

Irrigation  Areas  31,820 

SHELTON,  E.  J.— 

Profitable  Pig  Farming  ... 31 ,  1 50 

SHUTT,  FRANK  T.— 

Soil  Analysis  for  Farmers  31,478 

SPARKS,  G.  C— 

Baiting  the  Wedge-tailed  Eagle 31   860 

Farmers'  Experiment  Plots — 

Potato  Experiments,  1918-19  31,  41,  251 

Wheat  and  Oat  Experiments,  1919      ...    31,  153 

STOKES,    F.     J.,    GUTHRIE,    F.    B., 
RAMSAY,  A.  A.,  and  PETRIE,  R.M. 
List  of  Fertilisers  in  New  South  Wales,     • 
1920.     [111.]      31,  185 

SYME,  J.  E.— 

Farmers'  Experiment  Plots-r- 

Whoat  and  Oat  Experiments,  1919  ...    31,  235 

Winter  Fodders,  1919  31,315 

Grain      Wheats     for     Central-western 

Districts  ... 31,533 

Sudan  Grasses  in  Western  Districts :   In 

a  Dry  Season  at  Parkes  ... '       ...    31,477 

Wheat  Plots  at  Narromine,  19 19  ...    31,  233 

SYMON,  J.  A— 
Useful  Turnip  Crop,  The  ...         ...    81,  348 

SYMONS,  S.  T.  D.— 

Hay  that  Contained  Stink  Grass  ...    31,661 

Poisonous  Properties  of  Castor-oil  Beans    31,  405 


Supplement  to  "Agricultural  Gazette/'  Fehruary  2,  1921. 

INDEX,  1920. 


TREGENNA,    C.    J.,    and    DARNELL- 
SMITH,  G.  P.— 
Sterilisation   of   Tobacco  Seed-beds   by 
Steam.     [111.] 31,285 

TOLMIE,  The  Hon.  S.  F.— 

Canada's  Necessity  and  Ours    31,  808 


w 

WARD,  E.  N.- 
Cultivation  of  Flowers  f  or  Profit  ...    31,894 
Shade  Trees  for  Towns  and  ttties         ...    31,  G80 

WATERHOUSE,  W.  L.— 
Over-summering    of    Wheat    Rust    in 
Australia,  A  Note  on  the       31,  165 

WENHOLZ,  H.^ 

Broom  Millet  Seed  as  Feed  for  Stock  ...  31  305 

Cuzco  Maize         31   701 

Fertilisers  for  Green  Winter  Fodders  ...  31,  241 

Field  Peas  as  Fodder      31    1(57 

Papago :  A  New  Variety  of  Sweet  Com. 

[111.]       31,  552 


XXV 


PAGE. 


WENHOLZ,  B.—continved. 
Pigeon  Fea  {C a j anus  indicus)    ...         ...    31,888 

PopCorn  Variety  Trials,  1919-20        ...    31,562 

Seed  Maize  and  Birds     31,900 

Size  of  Core  and  its  Significance  to  Maize 

Growers  31,676 

Soil  Improvement  for  Maize      31,  29,  111,  177, 

318,  495 

Sunflowers  as  Silage       31,721 

Sweet  Corn  Variety  Trial  31,585 

Utilisation  of  Reclaimed  Swamp  Land. 

[111.]       31,  401 

WILSON,  H.  W.,  Major- 
Poison  Gases  for  Pest  Extermination, 

The  Utility  of 31,13 

WOOLLETT,  C.  J.— 
Some  Aspects  of  the  Rabbit  Problem  ...    31,  689 


YOUNG,  A.  R.— 
Contagious  Mammitis,  The  Spread  of  ...      31,  15 


Sydney :  Wmiam  Applegatc  GulUck,  Qorcnmient  Printer— 1921. 


I 


V.' 


Vol.  XXX I.      Part  1.  o   ^$^    4  JANUARY  2,  1920 


THE 


AGRICULTURAL 
GAZETTE 


OF 


NEW    SOUTH   WALES 


Issued  by  Direction  of 

The  Hon.  W.  C.  GRAHAME,  M.LA. 

Minister  of  Agriculture. 


W.  H.  BROWN,  Edilor. 


§^  JlttthoritB : 
Sydney:  W.  a.  Gullick,  Government  Printer. 


1920. 

♦77117~fc 


Agricultural  Gazette  of  N.S.W,  [Jan.  2,  1920. 


TRELIABLE  ENGINE  POWER 


-MEANS- 


BETTER  WORK  AT  LESS 

COST  THAN  MANUAL  LABOR 


The  Farmer's  need  is 
a  Plain  Steady  Engine 
which  will  work  every 
day  in  the  year  and  give 

No  Trouble. 


In  the  "NEW  WAY" 
Kerosene  Engine,  the 
Farmer  has  an  opportunity 
of  securing  an  engine  which 
embodies  the  essential 
factors  of  Reliability  and 
Economy  in  Fuel  Con- 
sumption. 


^ 


PRiCES  AND  FULL  PARTICULARS  ON  APPLICATION 


Koffal'Vlrlue£ta 


Machinery  Merchants, 

205  CLARENCE  STREET, 
SYDNEY. 
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For  Irrigation. 

Whew  an  eagine  must  be  secured  that  can  be  relied  on  to  work 
with  absolute  regularity  and  a  minimum  of  attention,  the  claims  of 

JELBART'S 
Suction  Gas  Plant 

should  be  carefully  examined.  By  consuming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  required. 
Although  strongly  constructed,  it  is  readily  portable  Mechanism 
is  simple,  but  reliable.  It  is  as  easy  to  manage  as  an  ordinary 
kitchen  stove.  Engine  is  easily  started,  and  when  going  requires 
next  to  .no  attention.  The  Jelbart  is  more  economical  iham  any 
other  engine  <m  the  market.  6  to  50  B.H.P.  models  now  available. 
Send    for    descriptive  leaflets    demonstrating   their   undoubted 

advantage. 


JELBARTS  PROPRIETARY  LIMITED, 

FNP  IMPPPQ Makers  of  Crude  Oil  Engines,  Suction  Gas  Plants,  Hopper 

L.I1U  li1I.E_nO        Cooled  Engines,  Crude  Oil  Road  Rollers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballarat,  Victoria.  Challis  House,  Martin  Place,  Sydney. 

AND  AT  MELBOURNE  AND  BRISBANE. 
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The  Motor  Tractor  in  Great  Britain* 


*    * 


Of  the  changes  wrought  by  the  war  in  the  everyday  aspects  of  English 
industrial  life,  none  was  more  marked  than  that  apparent  in  the  pleasant 
places  devoted  to  agriculture.  The  necessity  of  increased  production  of 
foodstuffs  became  early  insistent,  and  the  task  of  increasing  the  acreage 
under  crops  one  of  the  utmost  importance.  In  view  of  the  shortage  of  both 
men  and  horses,  the  problem  of  suitable  substitutes  Avas  an  acute  one.  It 
was  solved,  however,  as  others  were  solved,  and  the  innovations  enabling  its 
solution  were  soon  employed — often  most  amicably — throughout  the  length 
and  breadth  of  the  country. 

So  soon  as  the  situation  was  realised,  the  Ministry  of  Food  Production 
purchased  practically  all  the  tractors  available,  irrespective  of  make,  and  in 
conjunctioTi  with  local  Agricultural  War  Committees  throughout  the  country, 
set  to  work  to  break  up  the  land.  As  most  of  the  British  factories  had  been 
converted  for  the  manufacture  of  munitions,  most  of  the  tractors  were 
imported  from  America. 

The  Government  was  severely  handicapped  in  the  proper  working  of  its 
scheme  by  the  scarcity  of  drivers  aiul  engineers,  and  of  spare  parts,  as  well 
as  the  unsuitability  of  many  of  the  machines  for  the  work.  The  agricultural 
implements  at  first  in  use  were  unsuitable,  too,  and  much  time  was  lost  before 
the  necessary  adjustments  were  made  and  unsuitable  machines  discarded.  It 
cannot  therefore  be  a  matter  of  surprise  that  the  expen.ses  were  high,  as  the 
following  figures  indicate  : — 
Eiifflaiid — 

Expenses  of  Department    ...         ...         ...  £1,162,442 

tRecovered  from  farmers     ...        322,472 

Leaving  a  debit  of 839,970 

The  cost  of  the  land,  ploughed  equalled  £4  178.  4d.  per  acre  on  the  above  figures. 

Scotland — 

Expenses  of  Department ...  £49,925 

j Recovered  from  farmers  ...  34,206 

Leaving  a  debit  of    ...  ...         ...  ...  15,718 

The  cost  of  the  land  ploughed  eijualled  £1   19s.  5d.  per  acre  on  the  above  figures. 

As  experience  with  the  tractors  accumulated,  the  number  of  makes  in  use 
was  inevitably  narrowed  down,  only  three  or  four  being  generally  retained. 
Of  these  the  Fordson  and  Titan  were  most  largely  used,  and  up  to  the 
present  are  the  most  popular  of  tlie  types  that  have  figured  in  the  scheme. 
Concerning  the  effort  generally,  it  may  be  said  that  althougli  it  was 
expensive,  it  was  undoubtedly  successful  in  achieving  its  prime  purpose — 
the  increase  of  the  acreage  under  crops.     Moreover,  the  scheme  afforded  the 

*  Compiled  from  a  report  by  A.  J.  Pinn,  Inspector  of  Agriculture,  after  an 
investigation  of  the  working  costs  of  farm  tractors  in  Great  Britain. 

t  I  he  average  charge  to  the  farmer  was  £1  7s.  per  acre. 
A 
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farmers  of  Great  Britain  an  unique  opportunity  of  studying  the  potentialities 
of  radical  and  scientific  treatment  of  existing  conditions,  with  the  result  that 
many  farmers  have  now  become  owners  of  tractors  who  would  otherwise 
never  have  dreamt  of  employing  any  more  effective  medium  than  horse  power. 

Before  the  advent  of  the  tractor,  ploughing  in  Great  Britain  was  done  by 
teams  of  two  horses  and  hingle-furrow  ploughs,  gang  ploughs  being  little  used. 
The  employment  of  additional  ploughmen  was  consequently  necessary,  thus 
adding  largely  to  the  cost.  Under  that  method  the  cost  of  ploughing  may 
be  reckoned  at  19s.  and  upward  per  acre  (horses  6s.  each  per  day,  man's 
wages  6s.  and  UDward  per  day,  and  Is.  for  wear  and  tear,  grease,  tkc.)  These 
costs  are  obviously  high,  and  tractoi's  should  have  had  little  difficulty  in 
eflPecting  a  saving. 

Some  difl&culty  attended  the  gathering  of  any  definite  figures  as  to  the  cost 
of  ploughing  by  tractor  when  the  writer  approached  private  owners.  The 
consumption  of  paraffin,  petrol,  oil,  and  grease  was  usually  known,  but  no 
account  had  been  taken  of  allowance  for  wear  and  tear.  In  most  cases  the 
machines  were  new,  and  there  had  consequently  been  little  trouble  from  wear 
and  breakages.  In  estimating  the  running  cost  of  a  tractor,  therefore,  the 
allowance  that  should  be  made  for  those  debatable  items  constituted  a  con- 
siderable problem,  but  high-speed  light  tractors  may  be  given  a  life  of  two 
years,  while  a  20  per  cent,  depreciation  should  be  a  fair  estimate  for 
low-speed  heavy  tractors.  The  cost  of  upkeep  varies  considerably,  in  some 
cases  not  exceeding  £15  for  the  first  year,  but  usually  being  very  much  in 
excess  of  that  figure,  especially  with  a  high-speed  engine.  A  safe  estimate 
should  he  from  15  to  20  per  cent,  of  the  cost  of  the  machine.  The  expenses 
for  spare  parts  (at  cost  price)  used  on  the  Government  tractors  amounted  to 
about  3s.  per  acre  ploughed. 

The  Fordson  tractor  is  fitted  with  a  high-speed  engine,  which  means 
greater  wear  and  tear  and  greater  consumption  of  lubricants.  With  this 
machine  a  good  deal  of  the  paraffin  finds  its  way  through  to  the  base  chamber 
and  weakens  the  lubricating  oil,  hence  hindering  the  proper  oiling  of  the 
bearings,  and  causing  speedy  deterioration  of  the  wearing  parts.  For  this 
machine  it  is  necessary  that  the  oil  chamber  should  be  drained  and  a  fresh 
supply  of  oil  given  at  intervals  not  exceeding  fifty  hours.  The  Fordson, 
being  a  light  machine,  consumes  less  paraffin  per  acre  than  other  makes  of 
tractors  that  have  been  employed.  Estimates  based  on  figures  from  private 
owners  show  the  average  consumption  for  ploughing  per  acre  for  all  machines 
as  follows  : — Paraffin,  4  gallons  per  acre ;  lubricating  oil,  |  gallon  per  acre  ; 
grease,  2  oz.  per  acre.  As  petrol  is  only  used  for  starting,  the  amount  used 
would  be  scarcely  worth  consideration  when  divided  over  a  good  day's  work. 

The  tractor  mentioned  usually  draws  a  double-furrow  plough,  and  the 
Titan,  Mogul,  Overtime,  &c.  a  three-furrow  implement.  If  the  average 
ploughing  is  taken  as  a  10  in.  furrow,  7  inches  to  9  inches  deep,  the  draw-bar 
pull  on  a  three-furrow  plough  may  be  estimated  as  somewhere  equivalent  to 
that  of  a  five-furrow  plough  in  average  soil  in  New  South  Wales  wheat 
•country,  where  ploughing  is  much  shallower. 
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The  following  figures,  showing  cost  of  ploughing,  are  calculated  principally 
on  the  work  of  the  type  of  tractor  with  a  low-speed  engine  (which  is  the 
more  reliable)  at  the  least  possible  expense.  The  plant  is  put  down  at  £370 
for  the  cost  of  the  tractor,  and  £65  for  the  plough.  The  prices  are  English 
prices,  aiid  would  naturally  be  higher  in  Australia. 

Approximate  Cost  of  Ploughing  3  acres  by  Tractor  in  Great  Britain. 

£  s.   d. 

Paraffin  (12  gal.  at  Is.  2d.  per  gal.) 0  14     0 

Lubricating  oil  (1^  gal.  at  .Ss.  9d.  per  gal.)...         ...  0  5     7i 

Grease  (6  oz.  at  7d.  per  lb.)   ...         ...         ...         ...  0  0     3 

Wages  (one  man  at  10s.)         ...           ..         ...         ...  0  10     0 

Upkeep  (at  2s.  7^d.  per  aore)            0  7  10^ 

Deprtjciation  (at  3s.  6d.  per  acre)     ...         ...         ...  0  10     6 

Interest  on  capital  of  plant  (at  lOid.  per  acre)      ...  0  2     7^ 

Total  cost £2  10  lOJ 

If  the  shallower  ploughing  practised  in  Australia  is  allowed  for,  and  work 
on  5  acres  here  is  reckoned  as  equivalent  to  work  on  3  English  acres, 
the  cost  in  Australia  would  thus  be  10s.  2d.  per  acre. 

The  figure  for  paraflBin  is  the  lowest  average  consumption,  but  the  possi- 
bility of  a  reduction  in  price  counterbalances  this.  The  consumption  of 
paraffin  varies  according  to  the  draught  resistance  of  the  soil — that  is,  a 
sandy  soil  requires  less  per  acre  than  a  clay  soil.  A  case  of  heavj'  land  in 
Bedfordshire  may  be  mentioned  ;  the  paraffin  consumption  ran  into  double 
figures  per  acre,  whereas  on  some  of  the  lighter  soils  in  Lincolnshire  and 
Lancashire  3  gallons  per  acre  would  probably  be  sufficieni. 

Exception  may  Ije  taken  to  the  small  average  acreage  given  per  day.  The 
writer  knows  of  individual  examjiles  of  much  greater  averages  {e.g.,  a 
Fordson  in  Devon,  drawing  a  doul)le-furrow,  ploughed  25  acres  in  a  week), 
but  when  loss  of  time  through  breakages  and  cleaning  are  taken  into  con- 
sideration, the  estimate  given  will  be  found  to  be  even  a  little  high.  From 
records  of  Government  tractor.*^,  few  indeed  were  found  to  plough  over  10 
acres  per  week.  On  one  estate  visitetl,  where  eight  tractors  were  employed, 
the  general  average  was  half  at  work  and  the  other  half  in  the  workshop 
undergoing  repair  or  being  taken  d(jwn  for  cleaning.  It  will  be  seen  that 
the  labour  of  one  person  only  has  I)een  allowed  for,  it  being  assumed  that  the 
plough  used  was  a  "self-lift,"  and  that  it  could  be  operated  by  the  tractor 
driver,  thus  saving  the  expense  of  a  ploughman. 

In  the  application  of  the  tractor  to  ploughing,  it  is  necessary  that  the 
tractor  driver,  beside  understanding  its  mechanism,  should  also  have  a 
knowledge  of  ploughing  itself.  Hilly  ground  is  unsuitable  for  tractor 
ploughing,  and  unless  the  machine  has  a  big  re.serve  of  power  when  working 
on  the  level,  it  will  undoubtedly  stick  when  going  over  the  gradients.  For 
Australian  conditions  it  would  be  necessary  to  apply  the  self-lift  principle  to 
the  stump-jump  ploughs  in  use,  in  order  to  reduce  labour  costs  to  the 
minimum.  Spring  connections  between  the  plough  and  the  tractor  have 
proved  un.satisfactory  in  England ;  it  was  found  impossible  to  back  after 
striking  an  obstruction.     The   usual  method   is  to  use  a  wooden  connecting 
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pin  in  the  draught  connection,  so  that  in  case  of  a  sudden  jerk  (from  an 
earth-fast  stone  or  similar  cause)  the  pin  breaks,  and  thereby  prevents  any 
overstress  on  the  tractor  or  plough. 

Little  ploughing  was  in  progress  during  the  period  of  my  observations,  but 
what  work  was  seen  was  quite  satisfactory.  The  turning  on  the  headlands 
was  accomplished  as  quickly  as  or  quicker  than  with  a  team  of  horses,  and 
the  width  of  the  headland  was  not  over  large.  A  Fordson  tractor,  drawing  a 
single-furrow  plough  (16-inch,  cut  and  10  inches  deep)  in  the  small  fields  of 
Jersey,  was  seen  to  plough  quite  close  enough  to  the  hedges  to  satisfy  the 
requirements  of  all  farmers. 

The  speed  at  which  the  tractor  travels  influences  the  quality  of  the  plough- 
ing, and  for  good  work  a  pace  of  2^  to  3  miles  an  hour  should  not  be  exceeded. 

With  the  experience  of  the  last  two  years,  adjustments  have  now  been 
made  to  tillage  implements  whereby  the  tractor  may  be  employed  for  almost 
every  class  of  work,  including  harrowing,  cultivating,  mowing,  seeding,  and 
as  a  stationary  engine  for  driving  machinery.  In  the  last-named  capacity 
the  use  of  a  *20-h.p..  Titan  may  be  instanced  :  it  was  used  for  pressing  hay,  13 
tons  of  hay  being  pressed  daily  on  a  parafl5n  consumption  of  8  gallons.  For 
binders,  two  machines  may  be  drawn  with  satisfactory  results,  but  a  close 
watch  must  be  kept  for  bolts  and  nuts  working  loose  if  any  fast  travelling  is 
done.  A  special  draught  rack  should  be  fitted  to  the  binder  pole,  with  a 
steering-wheel  connection  to  the  attendant's  seat  on  the  binder.  There 
would  be  no  saving  in  labour  in  the  use  of  the  tractor-drawn  binder  or 
harvester,  because  of  the  necessity  of  one  man  being  in  attendance  on  the 
machine  itself  ;  indeed,  the  cost  would  be  considerably  more.  Further,  a 
tractor  used  in  conjunction  with  a  harvester  means  a  considerable  risk  of 
firing  the  crop.  In  many  cases  the  exhaust  becomes  red  hot,  and  there  is 
occasionally  a  spurt  of  flame.  In  the  Australian  climate,  where  the  straw 
becomes  so  dry,  and  the  standing  straw  would  come  in  such  close  contact 
with  the  exhaust,  the  risk  of  fire  would  be  serious. 

The  farm  tractor  is  totally  unsuited  for  road  haulage  ;  it  is  unsprung,  and 
on  metal  roads  the  vibration  would  be  so  great  as  to  quickly  shake  it  to 
pieces.  For  this  class  of  work  a  much  heavier  machine  is  required,  weight 
being  necessary  for  gripping  on  the  hard  surface,  whereas  the  bars  and  spuds 
fitted  to  the  wheels  perform  this  function  on  soil.  On  earth  roads,  such  as  are 
found  on  farms,  of  course,  the  tractor  may  be  satisfactorily  used  for  haulage. 

Details  as  to  type  and  construction  are  outside  the  scope  of  the  present 
report.  As  the  result  of  various  findings  and  suggestions,  manufacturers 
have  been  continually  improving  the  farm  tractors ;  and  with  the  return  of 
normal  manufacturing  conditions,  further  improvements  may  be  expected. 
Machines  of  British  manufacture  are  comparatively  recent  arrivals,  and 
experience  of  them  is  too  brief  to  warrant  comment,  but  it  may  be  remarked 
of  the  Glasgow  (a  machine  with  three  wheels,  all  of  which  are  driven)  that 
its  makers  claim  to  have  eliminated  the  tendency  of  the  front  of  the  tractor 
to  lift  and  overturn — a  tendency  that  is  evident  with  the  present  light  class 
of  machine.     It  is  also  claimed  that  the  tractor  will  draw  a  three-furrow 
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plough  with  10-inch  furrows  7  inches  deep  in  medium  soil  up  an  incline  of 
one  in  five.  The  Austin  is  another  new  machine  of  English  manufacture 
that  is  attracting  much  attention  from  farmers  of  Great  Britain  and  France, 
but  it  has  not  been  long  enough  in  use  to  justify  comment  upon  it. 

In  Great  Britain,  where  the  cost  of  horse  ploughing  is  high,  the  farm 
motor  tractor  has  undoubtedly  come  to  stay.  For  two  reasons  at  least, 
however,  the  time  for  its  adoption  in  Australia  seems  to  have  scarcely 
arrived  ;  first,  the  cost  of  ploughing  by  horses  here  is  less  than  the  tractor 
costs  quoted,  and  second,  horses  are  more  reliable.  Admittedly,  of  course,  the 
attention  now  being  centred  on  the  improvement  of  the  tractor,  with  the 
attendant  possibility  of  cheaper  manufacture  and  reduced  cost  of  fuel,  will  be 
factors  in  the  ultimate  popularity  of  the  tractor  in  this  country. 

Concerning  the  figures  given,  it  may  again  be  remarked  that  they  are  the 

best  possil>le  in  favour  of  the  tractor,  and  that  in  England  very  few  machines 

are  working  at  such  a  low  cost.     The  appended  figures,  published  bycoui'tesy 

of  one  of  the  provincial  War  Agricultural  Executive  Committees,  show  the 

work  done  by  tractors  over  a  period  of  six  months  (January  to  July,   1918), 

with  running  expenses  : — 

Amount  and  approximate  value  of  work  done  : — 

4,224  acres  ploughed,  at  228.  per  acre     ...         ...     £4,646 

7,041     ,,     cultivated,  at  78.  6d.  per  acre  ...        2,640 


£7,286 
Total    cost    in    engineer's    fees   and  bonus,  storage, 
tractor  ploughman's  wages  and  bonus,  and  staff 
salaries  and  expense.s...         ...         ...  £7,760 

The  average  cost  per  acre  cultivated  is  equal  to  half  the  cost  per  acre 

ploughed.    The  amount  of  work  done,  therefore,  totalled  4224  + — =  8166 

unit-j,  at  a  cost  of  £7,760  (excluding  the  cost  of  oil,  fuel,  and  spare  parts 
supplied  by  the  Food  Production  Department),  which  worked  out  at  about 
1 8s.  per  acre. 

The  total  amount  of  fuel,  &c.,  used  was  : — 

£ 

Petrol  (1,089  gallons  at  .3s.  2d.  per  gallon)        172 

Paraffin  (39,192  gallons  at  Is.  8d.  per  gallon) ,3,266 

Oil  (3,510  gallons  at  3s.  6d.  per  gallon) tiU 

Grease  (1,168  lb.  at  7d.  per  lb.) .34 

£4,086 
This  was  equivalent  to  about  10s.  per  acre.     The  consumption  per  acre 
worked  out  thus : — 

Petrol      '14  gallons  per  acre. 

Paraffin  ...         ...     5"0      ,,  ,, 

Oil           ...  -45      „ 

Grease    '15  lb.  per  acre. 

The  cost,  then,  per  acre  amounted  to  18s.  +  10s.  =  £1  8s.  This  did  not 
include  the  spare  parts  supplied  by  the  Food  Production  Department,  nor 
depreciation  and  interest  on  capital.  It  included,  however,  the  cost  of  fitting 
all  the  spare  parts,  &c.,  and  running  repairs.  The  cost  of  the  spare  parts 
supplied  by  the  Food  Production  Department  was  unobtainable. 
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Elephant,  Para,  and  Guinea  G-rasses  at  Wollongbar. 

In  April,  1918,  the  work  of  planting  2-acre  blocks  of  Elephant,  Para  and 
Guinea  grasses  was  carried  out  under  the  direction  of  the  Agrostologist. 
From  the  start  all  three  grasses  gave  great  promise,  and  they  later  afforded 
a  valuable  lot  of  feed  during  the  past  summer  and  winter. 

The  Elephant  grass  gave  the  greatest  bulk  of  feed,  and  showed  remarkable 
drought  resisting  powers.  When  young  it  was  greatly  relished  by  the  milch 
cows,  and  had  a  stimulating  effect  upon  the  milk  yield.  During  the  winter 
the  lower  portions  of  the  area  were  affected  by  frost,  but  the  grass  made  a 
good  recovery. 

The  Para  grass  completely  covered  the  ground,  and  formed  a  dense  mass 
of  succulent  feed,  which  remained  green  throughout  the  winter.  It  was  more 
frost  resistant  than  the  young  Elephant  grass,  and  stood  the  dry  weather 
very  well. 

The  Guinea  grass  maintained  its  reputation,  but  supplied  the  greatest 
amount  of  feed  when  other  grasses  are  generally  plentiful.  It  was  noticed, 
after  the  grass  had  seeded,  that  a  quantity  of  seed  had  germinated  in  the 
spaces  between  the  rows  (6  feet  apart),  and  it  is  anticipated  that  the  area 
will  be  completely  covered  in  this  way. 

The  success  or  failure  of  the  whole  of  these  grasses  depends  upon  the 
manner  in  which  they  are  treated.  They  should  be  kept  fed  off,  and  not 
allowed  to  become  coarse.     This  especially  applies  to  Elephant  grass. 

These  trials  have  demonstrated  that  the  growth  of  these  grasses  is  a  most 
rational  way  of  supplying  feed  for  both  winter  and  summer  in  this  part  of 
the  North  Coast,  supplemented,  of  course,  by  other  grasses  and  fodders. — 
A.  H.  Haywood,  Manager,  Wollongbar  Experiment  Farm. 


Great  Britain's  Increased  Use  of  Fertilisers. 

It  is  not  generally  recognised  how  largely  the  British  farmer  availed  him- 
self of  artificial  fertilisers  during  the  war.  For  the  first  time  for  many  years 
the  demand  exceeded  the  supply.  Sulphate  of  ammonia,  of  which  formerly 
we  had  to  export  a  large  surplus,  was  especially  largely  used,  the  consumption 
by  farmers  in  the  United  Kingdom  rising  from  80,000  tons  before  the  war  to 
269,000  tons  in  1919.  The  consumption  of  superphosphate  rose  from  560,000 
tons  in  1915-16  to  750,000  tons  in  1919  ;  while  that  of  basic  slag  rose  from 
321,000  tons  in  1915-16  to  540,000  tons  in  1919.  These  figures  demonstrate 
more  vividly  than  any  words  the  great  increase  in  the  use  made  by  British 
farmers  of  the  aids  to  crop  production  now  at  their  disposal. — Journal  of  the 
Board  of  Agriculture,  England. 


"Thank  you  for  sending  along  the  various  pamphlets  on  fruitgrowing,  &c.; 
also  for  the  Agricultural  Gazette.  I  am  inclined  to  think  that  producers 
generally  would  have  more  quality  and  better  results  if  they  made  more  use 
of  the  Department  of  Agriculture." — A  Pennant  Hills  Subscriber. 
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Farmers^  Experiment  Plots. 

Winter  Green  Eodder  Experiments,  1919. 
Central  Coastal  District. 


J.  M.  PITT,  Assistant  Inspector  of  Agriculture. 

Winter   trials  were  conducted   during  the  season   by  the  Department  of 
Agriculture  in  co-operation  with  the  undermentioned  farmers  : — 

J.  G.  Ward,  Sherwood,  Macleay  River. 

Felix  Kemp,  West  Kempsey,  Alacleay  River. 

Robert  Lindsay,  Belmore  River,  Macleay  River. 

A.  J.  O'Shea,  Belmore  River,  Macleay  River. 

R.  Richardson,  Mondrook,  Manning  River. 

W,  Richardson,  Duraaresque  Island,  Manning  River. 

J.  C.  Duff,  Mount  George,  Manning  River. 

O.  Collins,  Comboyne. 

Alex.  Smith  and  Atkins  Bros.,  Bandon  Grove,  Dungog. 

M.  Smith,  Peterson,  Paterson  River. 

Considering  the  extreme  weather  conditions  prevailing — a  deluge  of  rain 
in  the  autumn  (shortly  after  the  sowing  in  the  majority  of  cases)  followed 
by  an  extremely  cold  and  dry  winter  and  spring — the  results,  with  one  or 
two  exceptions,  were  satisfactory.  It  is  gratifying  to  report  that,  besides  an 
increase  in  the  number  of  experimenters,  the  results  are  gradually  being 
availed  of  by  other  farmers  in  each  district,  although  hardly  to  the  extent 
looked  for",  considering  the  importance  of  the  project. 

Under  coastal  conditions  pastures  are  usually  the  basis  of  the  food  supply, 
and  they  depend  entirely  upon  the  rainfall.  With  the  continued  run  of  dry 
seasons,  however — and  the  winters  and  springs  are  invariably  so — it  is 
obvious  that  the  milk  yield  and  the  condition  of  the  cattle  must  both  be  low, 
since  the  pasture  growth  is  at  a  standstill.  Especially  is  this  the  case  with 
the  dairy  farmer  who  depends  solely  upon  grazing ;  with  the  farmer  who 
supplements  his  pastures  by  the  growing  of  fodder  crops  the  position  is 
different.  By  adopting  sound  cultural  methods,  ploughing  the  land  during  the 
summer  so  that  the  autumn  rains  can  penetrate,  and  then  using  the  disc 
(harrow  or  cultivator)  to  conserve  it,  he  practically  assures  yields  of  fodder  on  a 
rainfall  that  would  be  almost  useless  as  far  as  pastures  are  concerned.  Many 
instances  of  successfully  combating  the  effects  of  drought  have  been  demon- 
strated by  this  method  during  the  season.  One  instance — that  at  Sherwood 
— deserves  special  mention.  Here,  by  adopting  the  method  referred  to,  the 
autumn  rains  were  held,  and  yields  of  8  to  1 .5  tons  were  obtained.  In  the 
five  months  following,  2-5.3  points  fell ;  but  with  the  exception  of  one  fall  in 
October,  after  most  of  the  crops  were  harvested,  the  other  falls  were  of  no 
value.  Were  farmers  to  adopt  farming  methods  on  the  lines  suggested,  instead 
of  trusting  to  luck,  there  would  probably  be  fewer  apjjeals  for  assistance; 
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The  outstanding  features  of  the  experiments  have  been  the  almost  genn'al 
failure  of  tlie  oatvS  to  recover  from  the  drenching  autumn  rains  and  cold 
winter.  In  this  respect  the  wheats  were  far  superior.  Clarendon,  a  vaiiety 
bred  at  Hawkesbury,  was  most  conspicuous  in  being  the  only  one  to  remain 
wholly  standing  in  the  plots,  in  spite  of  such  adverse  conditions.  This  fact, 
taken  in  conjunction  with  its  early  maturing  and  rust-resisting  character, 
assures  it  a  position  as  a  coastal  variety  of  great  promise.  Canberra,  another 
early  maturer  (comparatively  new  to  the  coast),  also  showed  prominently. 

A  record  (not  only  for  the  coast,  but  probably  for  any  other  district)  was 
established  at  Mondrook  with  a  plot  of  Huguenot  wheat  and  field  peas,  the 
enormous  yield  of  almost  22  tons  to  the  acre  being  cut.  At  Bandon  Grove 
a  plot  of  Sunrise  oats  and  Golden  vetches  yielded  13  tons  3  cwt.  three 
months  three  days  from  the  time  of  sowing — probably  a  record  for  so  short  a 


period. 


Clarendon  WhMt  at  Mondrook. 

The  yield  was  13  tons  5  cwt.  per  acre. 

The  rainfall  figures  (where  available)  over  the  growing  period  were  as 
follows  : — 


Month. 

Sherwood. 

Kempaey. 

Mount  George. 

Mondrook. 

Points. 

Points. 

Points. 

Points. 

April            

180 

Nil 

342 

316 

May...         

56;^ 

766 

1,103 

139 

June 

97 

155 

85 

980 

July 

54 

107 

177 

142 

August 

Nil 

Nil 

?1 

35 

September 

14 

14 

190 

196 

October        

87 

236 

215 

113 

The  preparatory  cultural  operations  were,  with  one  or  two  exceptions, 
inferior  to  previous  years,  farmers  showing  a  tendency  to  revert  to  more 
cai-eless  methods — ploughing  large  quantities  of  dry  stalk  and  other  rubbish 
under  prior  to  sowing,  and  expecting  the  soil  to  hold  moisture.  For 
best  results  the  first  ploughing  should  be  given  as  early  as  possible  after  the 
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removal  of  the  spring  crop,  preferably  about  the  end  of  the  year,  or  earlier ; 
the  single  28-inch  disc-plough  does  excellent  work  on  the  driest  of  soils.  By 
doing  ttiis  the  land  is  in  a  better  state  to  receive  the  autumn  rains.  Another 
shallower  ploughing,  or  a  disc  harrowing  or  cultivating,  with  a  liberal  use 
of  the  harrow  and  perhaps  the  roller,  thus  ensures  a  good  seed-bed  and  an 
ample  store  of  moisture  for  the  needs  of  the  crop. 

Cultural  Details. 
Sheriiood. —  Soil,  fairly  rich  loam;  previous  crop  cow-corn,  spring  1918; 
ploughed  December,  disc-cultivated  .January  and  February,  ploughed  again 
shallower  in  April  and  harrowed,  and  the  seed  "disced"  in  on  23rd  April, 
1919.  The  germination  and  growth  throughout  were  good  until  late  in 
October,  when  a  slight  withering,  due  to  hot  dry  winds,  took  place.  Cutting 
was  commenced  early  in  August,  and  concluded  in  November.     Owing  to  the 


Huguenot  and  Tares  at  West  Kejipsey. 
The  crop  grevr  6  feet  6  inches  hicrh  and  yielded  17  tons  1  cwt.  per  acre. 

superior  cultural  methods  the  oats  showed  better  here  than  elsewhere.  Thew, 
Clarendon,  and  Huguenot  wheat  created  a  favourable  impression,  the  last 
and  Sunrise  oats  growing  to  over  6  feet  in  height. 

We^t  Kempsey. — Rich  loam  soil :  land  sown  to  maize  for  over  forty  years, 
with  field  peas,  occasionally,  latterly,  duxing  the  winter  ;  fallowed  for  twelve 
months  prior  to  sowing;  ploughed  in  spring,  cultivated  in  December,  and 
ploughed,  harrowed,  and  rolled  again  previous  to  sowing  on  14th  May,  1919. 
The  cultivation  methods  were  satisfactory,  resulting  in  fine  plots  and  heavy 
yields.  It  was  very  noticeable  that  where  the  vetches  were  included  with 
the  cereal  the  latter  retained  a  rich  green  colour  and  was  more  palatable  to 
the  dairy  stock.     Huguenot  grew  to  over  6^  fett,  and  Thew  6  feet. 

Behnore  River  {A.  J.  O'Shea). — Very  rich  loamy  soil ;  previously  grown 
maize  each  summer  and  field  peas  during  the  winter.     Disc-ploughed  and 
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harrowed  twice  after  the  removal  of  the  maize  in  April.  The  cultivation 
methods  were  not  of  the  best,  stalks  and  other  rubbish  not  having  tinu-  to 
rot.  Sowing  took  place  on  21st  April,  1919,  and  the  early  growth  looked 
very  inferior  after  heavy  autumn  rain,  but  the  wheats  made  a  remarkable 
recovery  late  in  the  year,  Thew,  Florence,  "Warren  and  Clarendon  giving 
the  best  results.      The  oats  were  attacked  with  cutworm  early  in  October. 

Belmore  River  {R.  Lindsay). — Very  rich  loamy  soil,  cropped  pi-eviously  with 
maize  and  other  crops.  After  the  maize  harvest,  stalks  and  other  rubbiiih 
were  turned  under  in  April,  and  the  plots  sown  on  23rd  April,  1919.  The 
cultivation  methods  were  unsatisfactory,  and  besides  damage  by  crows,  the 
early  growth  suffered  from  heavy  autumn  rains.  Thew,  Clarendon,  Florence 
and  Sunrise  gave  best  yields,  and  considering  the  battering  about  they  received 
the  yields  were  good. 


Plot  of  Thew  Wheat  at  Mondrook. 

The  yield  was  11  tons  19  cwt. 

Mondrook. — Very  rich  alluvial  .soil,  previously  cropped  with  ^-inter  fodders  ; 
ploughed  in  November  and  short-fallowed ;  ploughed  again  and  worked 
down  prior  to  sowing  on  18th  April,  1919;  cultural  methods  good.  Heavy 
autumn  rains  gave  the  young  growth  a  check,  the  oats  being  slowest  to 
recover,  all  taking  rust  badly.  Thew,  Clarendon  and  Florence  were  very 
good,  and  the  record  plot  of  Huguenot  and  peas  gave  an  immense  amount  of 
cow  feed.  Zealand  yielded  well  as  a  very  late  maturer,  but  was  attacked  by 
cutworms.     It  made  excellent  hay.     Most  of  the  plots  grew  to  over  6  feet. 

Comhoyne. — Red  open  volcanic  soil ;  previous  ci'op  maize  ;  ploughed  early 
in  the  autumn;  harrowed,  and  seed  sown  on  9th  May,  1919.  The  cultural 
operations  on  this  plateau  should  aim  at  a  greater  compression  of  the  soil, 
ploughing  earlier,  and  only  workinc  the  top  few  inches  immediately  prior  to 
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sowing.  Heavy  Autumn  rains,  followed  by  a  dry,  cold  winter,  resulted  in 
very  inferior  crops.  Both  the  varieties  tried  (Guyra  and  Lachlan)  appeared 
unsuitable,  and  the  yields  were  not  weighed. 

Mt.  George. — Rich  loamy  soil,  which  had  grown  maize  for  a  number  of 
years  ;  ploughed  during  the  summer,  and  harrowed,  rolled,  and  again  ploughed 
previous  to  sowing  on  31st  March,  1919;  cultural  operations  were  good. 
Owing  to  the  plots  being  sown  rather  too  early,  they  came  in  for  the  full 
force  of  the  heavy  autumn  rains,  and  wore  a  very  battered  appearance 
(excepting  Clarendon)  when  inspected  in  May.  A  second  sowing  was  made 
on  an  old  lucerne  paddock  on  9th  .June,  1919.  Helped  by  the  dry  weather 
following,  the  first  sowing  made  a  rapid  recovery.  Second-growth  yields  of 
over  .3  tons  were  taken  off  the  first-sown  plot  after  the  first  cut  had  been 
made  in  the  flowering  stage.  Beside  ample  green  fodder,  over  6  tons  of 
prime  hay  was  made. 

Paterson. — Two  plots — one  ordinary  hillside  soil,  somewhat  stiff,  and  the 
other  a  piece  of  land  bordering  on  a  swamp,  low-lying  and  stiff.  Fairly  good 
seed-beds  were  prepared  for  planting  Qp  4th  April,  1919,  and  Florence  and 
Canberra  were  sown.  Rain  in  early  stages,  followed  by  cold,  dry  weather, 
had  such  a  detrimental  influence  that  crops  were  a  failure,  and  do  not  figure 
in  the  tabled  results. 

Dungog  (Bandon  Grove). — Rich  alluvial  soil,  previously  cropped  with 
ordinary  winter  and  summer  crops ;  ploughed  twice  before  sowing,  and 
hari-owed  and  rolled  ;  cultural  methods  were  good  ;  sown  23rd  March,  1919. 
The  heavy  autumn  rains  seemed  to  favour  a  rapid,  dense  growth  both  of 
the  oats  and  legumes  on  this  farm,  for  nothing  like  it  had  been  seen  pre- 
viously in  the  district.  The  mixture  proved  beyond  doubt  what  an  excellent 
milk  producer  it  is,  the  milk  yield,  which  had  been  falling,  being  increased  to  its 
former  level  when  the  cows  were  fed  with  the  green  fodder.  Pigs  preferred  the 
vetches  to  lucerne. 

Dumaresque  Island. — Rich  alluvial  clay  loam  soil,  overlying  stiff  clay  ;  pre- 
viously sown  to  various  other  farm  crops  ;  ploughed  early  in  the  autumn, 
and  the  soil  worked  down  to  a  fairly  good  seed-bed ;  sown  22nd  April,  1919. 
The  heavy  autumn  rains  interfered  considerably  with  the  growth  and  yields. 
Florence  showed  superior  to  the  rest ;  Thew  and  Clarendon  were  fair.  The  oats 
were  failures. 

Trials  of  Wheat  Varieties  for  Green  Fodder. 
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Trials  of  Oat  Varieties  for  Green  Fodder. 


Variety. 

Mondrook. 

Sherwood. 

Belniore  River- 
(R.  Lindsay.) 

Mount 

Geofire 
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owt. 
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cwt. 

tons     cwt. 
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cwt. 
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8       0 
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J7 

8 

ti 
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8 

Lachlan 

8 

15 

11 

0 
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6 

(F)  indicates  faile<i. 


Trials  of  Mixed  Legumes  and  Cereals  for  Green  Fodder. 


Experimenter. 


[•Quantity  of  Legume 
I       Seed  per  acre.* 


Bandon  Grove 

Moudrook 

Sherwood    ... 

Belniore  River  (R.  Lindsay) 
Mount  George  (Ist  sowing,  Ist 

cutting). 
Mount  George  (2nd  sowing,  June) 
West  Kempsey 
Dumaresque  Island 


Vetches,  ^  bus. 
(  Vetches,  20  lb. 
\Pea.s  301b. 
Vetches,  18  and 

?0  lb. 
Peas,  30  lb. 
Vetches     and 

Peas,  .301b. 
Vetches,  30  lb. 
Vetches,  30  lb. 
Vetches,  30  lb. 


""Tr'    Thewand 
Vetl^hes    I  ^■«'^<=»'^«- 


tons  cwt. 

15  15 

11  7 

11  14 

12  10 
17  1 

4  6i, 


14 


Hui^uenot  Sunset  and 
and  Peas.     Vetches. 


tons  cwt. 
21     12 

9      0 


tons  cwt. 
13      3 


13 
15 


*  The  wheat  and  oats  were  each  sown  at  the  rate  of  2  bushels  per  acre  throueliout,  except  in  the 
Dumaresiiue  Island  f  xperinient,  where  1  bushel  was  used. 


Some  Decent  Publications. 

Among  the  publications  recently  issued  by  the  Department  of  Agriculture 
and  obtainable  free  on  application  to   the  Under  Secretary  and   Director, 
Department  of  Agriculture,  Sydney,  the  following  are  of  particular  interest 
to  the  orchardist  :  — 
Sp 


ray  Leaflet,  No. 

1 

Bordeaux  Mixture. 

2  : 

The  Tobacco  Washes. 

3 

Lime-Sulphur. 

4 

Lijne  and  Tobacco  Dust. 

i>           »>           >> 

5: 

Kerosene  Emulsion. 

>>           If           >> 

6 

Arsenate  of  Lead. 

)>           >»           )i 

7 

Resin  and  Soda  Washes. 

>)           >>           >) 

S  : 

Iron  Sulphide. 

9: 

Poison  Baits  for  Fruit  Flie.s,  &c 

10: 

The  Swabbing  of  Grape  Vines. 

The  Mixing;  of  Sprays. 
The  Double-purpose  Spray. 
Fertiliser  Mixtures  for  the  Orchard. 
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The  Utility  of  Poison  Gases  for  Pest 
Extermination/ 


In  connection  with  the  general  impression  that  rabbits  and  other  vermin 
might  easily  be  exterminated  by  the  use  of  gas,  it  may  be  pointed  out.  in  the 
first  place,  that  though  in  the  last  two  years  of  the  war  at  least  twenty — 
ail' I  usually  twice  that  number — of  gas  attacks  were  made  per  month  against 
the  Germans,  and  that  though  thousands  of  gas  shells  were  fired,  the  enemy's 
troops  were  not  exterminated  by  it.  So  many  factors  that  tend  to  neutralise 
the  effects  of  the  gas  come  into  play  that  enormous  quantities  of  it  are. 
required  to  produce  the  designed  effects. 

The  first  consideration  in  the  use  of  lethal  gas  in  large  quantities  is  the 
consideration  (a)  of  the  operator's  life,  and  (6)  of  human,  animal,  and  plant 
life  in  the  vicinity.  The  protection  of  the  former  is  simple,  and  consists  of 
the  respirator ;  as  to  the  latter,  much  care  and  ingenuity  is  required.  Trees 
and  shrubs  do  not  suffer  very  much,  unless  the  concentration  is  very  great ; 
but  crops  and  grass  are  affected.  The  grass  turns  yellow  quickly,  though 
only  the  part  above  ground  is  destroyed],  unless  the  concentration  is  very 
great,  and  then  the  whole  plant  dies.  Light  concentrations  blowing  onee  or 
twice  across  a  field  of  French  beans,  for  instance,  ruins  the  plants,  though 
they  may  struggle  along  for  some  time.  In  France,  when  firing  gtis  shell 
when  the  wind  was  blowing  toward  us,  the  artillery  instruction  was  to  the 
effect  that  the  range  should  not  be  less  than  1,000  to  2,000  yards  beyond  our 
front  line,  the  distance  depending  on  the  gas  used.  In  some  of  the  cloud  gas 
attacks  men  were  killed  at  distances  varying  from  3  to  5  kilometres  (about 
2  to  3  miles)  from  the  point  of  emission  of  the  gas,  and  casualties  were  caused 
at  distances  up  to  9  kilometres.  With  a  small  projection  of  gas,  however — say, 
200  projectiles,  each  containing  30  lb.  of  gas — there  would  be  very  little  danger 
to  persons  5  kilometres  down-wind,  especially  if  they  were  notified  of  the 
danger. 

If  gas  were  projected  against  flying  foxes,  it  would  have  to  be  taken  into 
account  that  a  great  many  wild  animals  in  the  area  would  suffer,  and  especi- 
ally those  living  in  the  low  scrub  or  on  the  ground.  The  gases  used  are 
heavy,  and,  unless  a  fair  wind  is  blowing,  they  keep  low  down  and  run  to  the 
lower  ground  and  into  trenches  much  as  water  would. 

Character  of  the  Different  Gases. 

The  second  consideration  would  be  the  kind  of  gas  to  be  used.  If  it  were 
to  be  used  in  cloud  form,  the  number  available  would  be  practically  limited 
to  two — chlorine  and  phosgene.     The  most  deadly  cloud  gas  used  in  the  war 

*  Compiled  from  particulars  kindly  supplied  by  Major  H.  W.  Wilson,  O.B.E.,  M.C., 
lately  Chemical  Adviser  5th  Army,  and  Corps  Gas  Officer,  A.I.F.,  in  reply  to  an  inquiry 
from  the  Under  Secretary  and  Director  of  Agriculture  as  to  the  possibility  of  poison 
gases  being  useful  for  the  extermination  (in  particular)  of  rabbits  and  flying  foxes. 
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was  phosgene.  It  was  used  by  the  British  for  cylinder  attacks,  in  projectors 
and  in  shells.  Phosgene  is  so  deadly  that  if  a  fairly  low  concentration  (say, 
1  in  5,000  to  1  in  10,000)  is  bnjathed  for  about  half  an  hour  and  the  animal 
moves  about  much,  it  is  almost  certain  to  drop  dead  suddenly  from  lO  to  12 
up  to  24  hours  later.  A  high  concentration  causes  a  spasm  in  the  throat, 
and  the  animal  dies  quickly  and  suddenly.  Gas  shells  are  not  worth  con- 
sidering for  the  purpose  of  ^exterminating  vermin,  as  their  effective  use 
necessitates  a  target  confined  to  the  area  shelled  and  remaining  at  a  low 
altitude.  The  four  gases  principally  used  in  shells  were  phosgene  and 
diphosgene,  chloropicrin,  dichlorethyl  sulphide,  and  diphenyl-chlox'arsine. 

Phosgene  (and  diphosgene  is  similar  in  its  action)  has  been  mentioned. 
Chloropicrin  does  not  vaporise  easily,  and,  though  it  is  a  deadly  gas,  its 
action  is  much  slower  than  phosgene.  One  of  its  advantages  as  a  weapon  is 
that  it  is  cumulative  in  action.     It  has  a  faint  "  chemical "  smell. 

Dichlorethyl  sulphide  (called  by  the  Germans  "yellow  cross  gas")  is  the 
"  mustard  gas  "  often  referred  to  and  is  very  dangerous  to  liandle.  Its  not 
unpleasant  smell — like  cress  or  garlic — is  very  faint,  and  many  men  could 
not  smell  it  at  all.  The  effects  from  contact  with  it  do  not  show  until  about 
six  hours  later,  and  exposure  to  it  leads  to  blindness  for  two  or  three  weeks 
and  sore  eyes  for  considerably  longer.  If  the  liquid  is  spilt  on  the  skin, 
yellow  bladdery  blisters  subsequently  develop.  Leather  saturated  with  oil  is 
a  protection  from  the  liquid ;  but  untreated  leather,  rubber,  and  most  other 
materials  are  quite  ineffective.  If  breathed  in  high  concentrations  the  inner 
lining  of  the  lung  is  destroyed.  If  a  few  pints  were  spilt  in  a  dugout  it  was 
rendered  dangerous  for  four  or  dve  weeks,  and  many  men  lost  their  lives 
through  sleeping  in  such  dugouts,  being  unable  to  detect  the  presence  of 
the  gas. 

Diphenyl-chlorarsine  (or  diphenyl-cyanarsine,  which  is  quicker  in  its  action) 
was  called  by  the  Germans  "  blue  cross  gas."  It  was  in  the  form  of  a  solid, 
contained  in  a  strong  glass  bottle  which  was  broken  and  its  contents  atomised 
by  the  explosion  of  the  shell.  The  gas  is  as  deadly  as  phosgene,  and  is  com- 
posed of  such  fine  particles  that  in  a  dense  cloud  of  it  protection  from  it  is 
difficult.  If  it  could  be  projected  as  a  dense  smoke  it  would  be  an  effective 
weapon  against  the  flying  fox,  but  the  operation  would  necessitate  the  use  of 
a  special  respirator.  The  cloud  would  be  dangerous  3,000  to  4,000  yards 
down-wind  (or,  say,  2  to  3  miles),  and  low-lying  pools  of  water  would  be 
contaminated. 

Use  of  Gases  for  Killing  Rabbits. 

In  considering  the  use  of  these  gases  for  the  purpose  of  killing  rabbits,  the 
cloud  method  may  be  dismissed  as  impracticable.  Even  on  a  dull,  still  day, 
sufficient  gas  to  be  fatal  would  not  enter  the  burrows.  Other  application, 
however,  might  be  successful.  The  gas  (say  phosgene)  could  be  introduced 
into  the  burrows  from  a  cylinder  by  means  of  pipes,  which  could  be  made  of 
such  a  size  that  they  could  be  handled  by  one  man.  Careful  and  well-trained 
men  would  be  essential,  otherwise  casualties  would  occur.  The  use  of  chloro- 
picrin to  contaminate  open  burrows  would  be  scarcely  feasible,  as  its  chemical 
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smell  and  its  lachrymatory  effect  would  frighten  the  animals  out  of  the 
burrow-  before  they  had  breathed  sufficient  to  cause  death.  If  the  action  of 
dichlorethyl  sulphide  were  not  so  insidious,  and,  therefore,  so  dangerous  to 
those  using  it,  it  might  be  worth  trying  in  burrows.  The  simplest  way  would 
be  to  throw  a  pint  into  the  entrances  of  a  but  row,  when  the  animals  would 
carry  it  to  all  parts  on  their  feet  and  fur.  Anybody  handling  the  rabbits  or 
the  soil  at  the  entrance  of  the  burrow  up  to  fivft  or  six  days  after,  however, 
would  be  affected  by  the  gas,  and  some  bad  blistering  would  result.  As  an 
illustration  of  this  point,  a  case  might  be  mentioned  where  over  200  men 
were  gassed  by  mustard  gas  in  a  system  of  tunnel  dugouts  in  one  night,  as  a 
result  of  men  coming  in  from  shelled  areas  and  carrying  the  material  in  on 
the  mud  on  their  boots. 

Application  to  Flying  Foxes. 

The  whole  question  of  killing  flying  foxes  by  the  use  of  cloud  gas  depends 
upon  the  height  at  which  they  camp  and  what  concentration  would  kill  them 
in  a  certain  time.  No  figures  relative  to  the  concentrations  of  gas  necessary 
to  kill  different  animals  are  available  just  now,  but  numerous  experiments 
have  proved  that  men  and  goats  have  equal  resistance  to  practically  all  the 
gases  tested,  and  that  animals  vary  in  their  sensibility  to  certain  gases.  If 
the  flying  foxes  were  camped,  say,  20  to  30  feet  from  the  ground,  the  gas 
might  be  projected  from  cylinders  well  into  the  air  by  means  of  pipes,  and 
provided  they  could  be  kept  under  a  concentration  of  1  in  3,000  to  1  in 
5,000  for  half  an  hour  (or  a  higher  concentration  for  a  shorter  time),  the 
operator  would  certainly  be  quite  satisfied  with  the  casualties. 

The  important  question  arises — would  the  creatures  wait  after  they  smelt 
the  phosgene  1  The  gas  has  an  unpleasant  smell — "  like  lilac  flower,"  says 
the  Frenchman,  "  like  bad  hay  "  the  Russian — and  most  men  who  get  a  smell 
of  it  spit  immediately  after.  Dr.  Lucas,  in  "  Animals  of  .Australia,"  says  that 
the  natives  light  fires  under  the  camping  places  of  the  flyipg  foxes  to  stupefy 
them  with  the  smoke  and  then  knock  them  down  witli  sticks,  which  suggests 
that  they  would  not  shift  for  the  smell  of  the  gas.  Smoke  might  perhaps  be 
used  to  assist  in  making  the  gas  rise  to  them. 


The  Spread  or  Contagious  Mammitis 

The  principal  means  whereby  the  disease  is  spread  at  the  present  day  is 
undoubtedly  through  the  use  of  contaminated  milking-machines.  The  milking 
is  in  itself  in  no  way  to  blame  ;  milking-machines  do  not  cause  contagious 
mammitis  ;  they  only  act  as  a  first-class  medium  for  the  conveyance»of  the 
disease  from  one  cow  to  another.  Next  to  this  comes  hand-milking.  Con- 
tauiinated  hands  will  spread  the  disease  as  easily  as  the  machine  ;  but  in 
milking  by  hand  the  chances  are  in  favour  of  the  disease  being  sooner  detected, 
resulting  in  earlier  application  of  preventive  measures. — A.  R.  Young, 
M.R.C.  V.S.,  in  the  New  Zealand  Journal  of  Agriculture. 
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Notes  on  Californian  Experience  with  Apple  Mildew. 

Several  points  in  an  article  in  the  April  number  of  the  Californian  pub- 
lication Better  Fruit  are  of  particular  interest,  especially  in  the  light  of  local 
experience. 

(1)  It  is  claimed  that  lime-sulphur  has  proved  an  effective  spray  in 
California  for  the  control  of  mildew  in  apples. 

This  Department,  however,  has  not  found  lime-sulphur  consistently  effec- 
tive in  controlling  apple  powdery  mildew. 

(2)  Contrary  to  expectations,  powdery  mildew  of  the  apple  has  established 
itself  in  the  hot,  interior,  irrigated  districts  of  California. 

As  a  few  varieties  of  apples  are  promising  very  well  in  the  orchard  at 
Yanco  Experiment  Farm,  and  as  woolly  aphis  gives  no  trouble  in  that 
climate,  it  is  quite  within  the  realms  of  possibility  that  apple-growing  will 
play  a  part  on  the  Murrumbidgee  Irrigation  Areas.  Up  to  the  present, 
powder)'  mildew  of  the  apple  has  not  developed  in  Yanco  orchard,  but 
evidently  in  similar  climates  in  California  it  gives  trouble.  Moreover,  in 
our  tableland  districts  mildew  often  shows  as  badly  in  dry  seasons  as  in  wet 
ones,  and  should  apples  be  planted  at  all  extensively  in  our  inland  districts 
a  careful  watch  should  be  kept  for  this  disease. 

(3)  Though  lime-sulphur  can  be  used  in  the  spring  spraying  in  California, 
it  cannot  be  used  during  the  hot  summer  months,  as  when  it  collects  on  a 
fruit  which  is  exposed  to  direct  action  of  the  sun,  scalding  ensues. 

As  up  to  the  present  there  has  been  no  occasion  to  use  fungicides  on 
apples  growing  in  our  inland  orchards  at  Wagga  and  Yanco,  the  Department 
cannot  speak  from  actual  experience,  but  there  is  no  reason  to  doubt  that 
burning  may  take  place  as  on  citrus  fruits  in  our  coastal  districts  when 
fully  exposed  to  the  sun. — W.  J.  Allen. 


Agricultural  Machinery  and  Parm  Book-keeping. 

With  the  rapidly  extending  use  of  agricultural  machinery  and  other 
factors  which  promise  to  make  for  economy  in  the  cost  of  production,  profit 
and  loss  in  particular  methods  of  farming  will  have  to  be  weighed  more 
carefully,  and  in  the  case  of  expensive  equipment,  such  as  farm  tractors, 
which  depreciates  rapidly,  book-keeping  is  necessary  in  order  that  such  loss 
of  capital  may  be  disclosed. — Journal  of  the  Board  of  Agriculture,  England. 


Cause  of  Second  Growth  in  Potatoes. 

Second  growth  in  potatoes  is,  as  a  rule,  due  to  rain  following  on  a  dry  spell ; 
it  has  for  that  reason  been  prevalent  in  our  coastal  districts  during  the  last 
two  seasons.  Since  the  defect  is  a  seasonal  one,  the  only  remedy  is  to  change 
to  a  variety  more  suitable  to  the  incidence  of  the  rainfall  in  the  district 
where  the  rains,  for  instance,  tend  to  be  late  in  the  growing  season,  either 
an  early  variety  that  will  mature  before  the  rains,  or  a  late  variety  that 
will  not  have  matured  the  tubers  till  afte  the  usual  rains  have  fallen, 
might  be  tried.  Tubers  showing  second  growth  should  on  no  account  be 
used  for  seed,  as  they  are  apt  to  produce  plants  constitutionally  weak. — 
A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 
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Grain  Sorghums  in  Northern  Districts* 


R,   VV.  McDiARMID,  Inspector  of  Agriculture. 

Plots  of  the  grain  sorghums  were  sown  by  two  farmers  in  conjunction  with 
the  Department  during  last  season  : — 

J.  T.  Maunder,  Pallamallawa. 

J.  F.  Chick,  Tenterfield. 

The  varieties  sown  were  Milo,  Feterita  and  Kaoliang,  with  Early  Amber 
Cane  at  Pallamallawa  and  Planter's  Friend  at  Tenterfield  to  enable  com- 
parisons to  be  made  with  the  fodder  sorghums.  The  plots  at  Pallamallawa 
were  sown  on  23rd  September  and  those  at  Tenterfield  on  20th  November. 

The  Pallamallawa  plots  had  to  he.  utilised  for  grazing  purposes  owing  to 
the  great  scarcity  of  gi*een  feed  and  the  fact  of  their  being  located  in  a  lai'ge 
cultivation  j)addock.  The  seed  was  sown  in  drills  3  feet  apart,  using  4^  lb. 
per  acre  and  no  manure.  The  growth  was  very  satisfactory,  and  even  after 
being  fed  off  several  successive  growths  were  made ;  in  fa«t,  good  feed  was 
obtained  from  the  plots  right  up  until  winter  time.  The  object  of  the  experi- 
ment (the  production  of  grain)  was  thus  missed,  but  the  drought  resistance 
and  suitability  of  the  plants  for  grazing  purposes  in  the  dry  districts  were 
plainly  demonstrated.  Their  hardiness  and  the  small  cost  for  seed  per  acre 
should  justify  more  extensive  sowings  in  the  dry  districts  and  help  to  fill  a 
long-felt  want.  They  were  readily  eaten  by  the  stock  (chiefly  sheep),  and 
no  ill  effects  were  noticed.  Care  should  be  exercised  in  grazing  stock  on 
these  sorghums,  however,  for  though  cases  of  poisoning  are  rare  and  none  has 
occurred  in  this  State,  instances  have  been  recorded  in  the  United  States  of 
America. 

The  Tenterfield  plots  were  utilised  for  green  feed  when  in  head,  but  a 

portion  of  each  plot  was  reserved  for  grain.     In  both  respects  the  results 

were  highly  satisfactory.     Cattle,  pigs  and  working  horses  all  ate  it  readily, 

especially  the  Milo  and  Feterita,  and  thrived  well  on  the  fodder.     The  pigs 

preferred  the  heads,  while  the  horses  and  cattle  ate  the  complete  plant.    For 

green  feed.  Planter's  Friend  gave  a  much  heavier  bulk  than  any  of  the  grain 

sorghums.      After    harvesting:   the  grain   the   cattle  were  turned  into  the 

paddock,  and  they  cleaned  up  the  remaining  stacks  of  Milo  and  Feterita,  but 

not  so  readily  the  Kaoliang.     The  yields  per  acre  of  grain  were  estimated  in 

May  to  be  about  40  bushels  per  acre,  but  suitable  methods  of  harvesting  and 

threshing  were  not  at  hand  and  the  weather  was  unfavourable,  consequently 

a  considerable  amount  of  seed  was  lost.     The  amounts  actually  threshed  per 

acre  were  : — 

Kaoliang       ...  28  bushels  per  acre. 

Feterita         17        ,,  ,, 

Milo 12 
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The  Kaoliang  variety  proved  the  earliest  in  heading,  followed  closely  by 
Milo  ;  Feterita  was  much  later.  The  heads  were  cut  off  by  hand  and  the 
seed  removed  with  the  broom  millet  hackler,  but  the  heads  avp;  too  dense  for 
such  a  machine  for  the  separation  of  all  the  grains.  The  thresh«id  grain  has 
been  reserved  for  seed  purposes  and  not  fed  to  the  stock ;  but  in  other 
countries  it  has  been  found  more  suitable  than  maize  for  horses  in  the  hot 
weather.  In  feeding  value  these  grains  compare  very  favourably  with  maize, 
and  when  better  known  they  will  replace  it  in  many  districts. 

Both  experimenters  were  very  pleased  with  the  results  and  intend  making 
more  extensive  sowings  in  the  coming  season. 


Vineyard  Notes  for  January. 

It  is  fortunate  that  the  dry  weather  has  broken  to  the  extent  that  most  of 
the  vineyard  areas  have  received  beneficial  falls  of  rain.  As  a  result  there 
has  been  a  considerable  improvement  in  the  crop.  Table  grapes  are  showing 
well,  and  a  good  crop  of  fine  fruit  appears  to  be  assured. 

Vines  in  the  Riverina  are  looking  well  and  carry  good  crops,  mostly  wine 
varieties,  of  course.  Reports  from  the  Hunter  indicate  improved  conditions 
and  prospects  owing  to  recent  rains,  and  the  yield  promises  to  be  fair  to  good, 
particularly  upon  young  vineyards. 

Up  to  time  of  writing  some  black  spot  and  downy  mildew  have  been 
observed  in  Cumberland,  but  most  growers  are  taking  no  risk  and  are 
keeping  the  vines  well  sprayed  with  Bordeaux  mixture. 

In  spite  of  all  warnings  some  growers  still  persist  in  neglecting  to 
spray.  This  attitude  it  is  very  difficult  to  understand.  They  may  get 
through  safely,  but  the  bump  will  come  sooner  or  later.  Others  waste  their 
time,  labour  and  money  upon  proprietary  mixtures  and  powders,  many  of 
which  are  imported.  The  sooner  this  practice  is  discarded  the  better. 
Australian-made  bluestone,  with  Australian  lime-water  and  some  energy,  are 
all  that  are  required.  Just  as  a  glittering  object  is  not  necessarily  gold, 
neither  is  an  i.gent's  pamphlet  gospel. 

By  the  time  these  notes  appear  early  grapes  will  be  on  the  market, 
and  mid-season  varieties  will  be  ripening.  Do  not  neglect  the  vines  because 
the  crop  is  off  them.  Let  them  retain  their  leaves  as  long  as  possible,  even 
spraying  f.horoughly  after  the  crop  has  been  harvested.  The  wood  must  be 
matured  to  prepare  for  the  next  year's  crop,  and  the  leaves  are  the  medium 
for  this  function.  Vines  defoliated  by  disease  produce  poor  crops  in  the 
following  year. 

Keep  the  cultivation  up  so  that  the  ground  will  be  loose  and  free  from 
weeds.  Under  irrigation,  or  even  under  conditions  where  limited  watering 
is  possible,  every  opportunity  should  be  taken  of  using  available  water  in 
order  to  secure  high-quality  fruit.  Water  applied  as  irrigation  to  table 
grapes  is  going  to  be  sold  later  on  at  a  good  price  per  pound — in  the  case  of 
wine  grapes  at  per  ton.  There  is  every  indication  of  high  prices  ruling  for 
grapes  of  all  classes  in  the  coming  season,  and  such  will  continue  so  long  as 
the  market  is  under-supplied. — H.  E.  Laffer,  Viticultural  Expert. 
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Licks  for  Different  Classes  of  Country* 


F.  B.  GUTHRIE. 

The  substances  used  in  stock  licks  consist  for  tlie  most  part  of  substances 
like  calcium  phosphate,  bonedust  or  bone-ash,  and  common  salt,  which 
may  be  regarded  as  supplying  the  saline  matter  absent  or  deficient  in 
the  natural  herbage,  or  else  of  substances  which  have  a  purely  medicinal,  as 
apart  from  a  food,  value,  such  as  sulphate  of  iron,  sulphur,  Epsom  salts, 
gentian,  turpentine,  &c.  The  latter  do  not  occur  naturally  in  soil,  water,  or 
herbage,  and  are  given  as  puriratives,  tonics,  vermifuges,  and  for  other 
medicinal  purposes,  to  ailing  stock. 

The  accompanying  li.st  (furnished  by  the  Chief  Inspector  of  Stock)  of 
formulae  recommended  by  the  Stock  Department  at  different  times  and  for 
ditierent  purposes  indicates  the  nature  of  the  substances  principally 
employed  : — 


(1)  Stomach  Wmms  and  Fluke — 

(Annual  Report,  1895,  Mr.  b 

.  C.  Pottie,  M.R.C.V.S.) 

Liverpool  salt       

^        Sulphate  of  iron 

Sulphur                  

Powdered  charcoal 

200  lb 

15    „ 

10   „ 

10  „ 

,,           gentian 

2  „ 

(2)  Worms  in  Lam'ys — 

{Agricultural  Gtzelte,  April,  1910,  Mr.  Max  Henry,  M.R.C.V.S.) 

Liverpool  salt        10  lb. 

Bone-meal  5   ,, 

Sulphate  of  iron...  l„ 

(3)  Worms  in  Sheep — 

(Agricultural  G a. ette,  August,  1911.) 

Sulphate  of  iron     ...         ...         ...         ...  ..         ...       1  part. 

Bone-meal  ...         ...         ...         ..        5  parts. 

Liverpool  salt        ...         ...         ...         ...     3U    ,, 

{Agricultural  Gazette,  February,  1913,  Mr.  Max  Henry,  M.R.C.V.S.) 

Calcium  phosphate  ..  ...         ...         ...       5  parts. 

Sulphate  of  iron  ...         ...         ...  ..         ...       1  part. 

Liverpool  salt         ...     40  parts. 

(Annual  Report,  1895.)      No  quantities  given. 

(a)  Salt  and  sulphur. 

(b)  ,,  ,,  sulphate  of  iron. 

(c)  ,,  ,,  turpentine. 

(d)  ,,  ,,  sulpliate  of  iron  and  turpentine. 
((?)  ,,  ,,  sulphur  and  sulphate  of  iron. 

(_/)    ,,       ,,     sulphate  of  iron  and  Hayward's  Specific. 
((/)     „       ,,     lime. 
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(4)  Liwg  Worm  in  Sheep — 

(Annual  Report,  1891.) 

(a)  Salt. 

(b)  Sulphate  of  iron  J  cwt. 

Liverpool  salt  1  ton. 

(c)  Turpentine         1  pint. 

Liverpool  salt 28  to  . "56  lb. 

(5)  Lickjor  Defective  Bone  Development — 

(Agricultural  Gazette,  Jul)',  1909,  F.  B.  Guthrie.) 

A  lick  of  bone-ash  mixed  with  molasses,  with  a  little  salt  added. 

(6)  Osteomalacia — 

(Agricultu/ral  Gazette,  March,  1912.) 

Bone-meal  .  20  parts. 

Crushed  salt       ...         ...         ...  .        5     ,, 

Sulphate  of  iron  3     „ 

(Agricultural  Gazette,  May,  1912.) 

Salt  40  parts. 

Bone-meal  ...         ...         ...     10    ,, 

Sulphate  of  Iron  ...         ...         ...       1     ,, 

(Science  Bulletin  No.  12,  p.  23.) 

Bone  ash      ...         ...         ...         ...         ...         ...         ...     I  cwt. 

Common  salt  ...         ...         ...         ...     5  or  6  lb. 

Sulphate  of  iron 4  1b. 

Molasses. — Sufficient  to  make  the  mass  coherent  and  to  flavour  it. 

(7)  Limejor  Stock.  , 

(Agricultural  Gazette,  December,  1911,  Mr.  I.  G.  Palgrave,  M.R.C.V.S.) 

Salt  5  parts. 

Lime  1  part. 

Sulphur     ...         ...         ...        ...        ...        ...  ..  1      M 

Sulphate  of  iron...  ^    ,, 

(8)  Anti-partuvi  Paralysis  in  SJieep — 

(Annual  Report,  1910.) 

Epsom  salts ...         ...      7  lb. 

Sulphate  of  iron      6    ,, 

Coarse  salt  ...         ...         ...         ...   100    ,, 

(9)  Licks  for  '' New  Disease  in  Sheep.''      {Black  disease) — 

(Annual  Report,  1895,  Mr.  S.  C.  Pottie,  M.R.C.V.S.) 

Common  salt            ...  ...         ...         ...          ..         ...  100  lb. 

Glauber's  salts         ...         ...         ...         ...     25    ,, 

Sulphur         ...         ...         ...         10    ,, 

Hyposulphite  of  soda         ...         ...         ...       1    ,, 

Quinine  sulphate     ...         ...         ...         ...       1    ,, 

Charcoal  (powdered)  10-20  lb. 

Another  lick  may  be  composed  of  equal  parts  of  Liverpool  salt,  Epsom  or 

Glauber's  salts,  sulphur  and  ginger  ;  or 

Liverpool  salt  2001b. 

Glauber's  or  Epsom  salts  ...         ...         ...         ...  25  ,, 

Nitre  25  ., 

Sulphur        20  ,, 

Chlorate  of  potash ...         ...         ...         ...       2  ,, 
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It  will  be  seen  that  only  a  few  of  the  foregoing  contain  substances  like 
bone-meal,  bone-ash,  calcium  phosphate  or  lime,  prescribed  to  supply  material 
deficient  in  the  soil  or  herbage  (see  Nos.  2,  3,  5,  6  and  7)  and  which  may  be 
regarded  as  bone-forming  salts ;  the  bulk  of  the  ingredients  have  medicinal 
action  and  are  not  met  with  in  the  soils.  The  ca<^es  of  defective  bone- 
development  and  osteomalacia,  however,  appear  to  provide  a  clear-cut  issue 
in  connection  with  the  provision  of  material  lacking  in  the  soil.  It  has  been 
fairly  conclusively  proved  (see  Science  Bulletin  No.  12,  "  Notes  on 
Osteomalacia  ")  that  the  soils  and  herbage  of  country  on  which  this  disease 
is  prevalent  are  deficient  in  lime-salts  and  phosphates,  and  that  the  bones  of 
animals  aifected  contain  less  phosphate  of  lime  than  those  of  healthy  animals. 
The  addition  of  these  ingredients  to  the  daily  ration,  and  the  use  of  licks 
containing  phosphate  of  lime,  is  indicated  as  a  remedy  ami  its  application 
has  been  found  to  he  of  great  benefit. 

Natural  Licks. 

The  whole  question  of  the  use  of  lick.s  of  varying  composition  for  different 
classes  of  country  is  distinctly  interesting  and  well  worth  systematic  investi- 
gation. Samples  of  earth  are  frequently  received  for  examination  which,  it 
is  stated,  are  used  as  a  lick  by  stock,  especially  sheep,  and  which  are  assumed 
to  contain  substances  lacking  in  the  soil.  In  some  cases  it  is  stated  that 
such  "  natural  licks  "  are  a  cure  for  certain  diseases.  The  following  notes 
set  down  the  general  results  obtained  from  samples  reaching  this  laboratory 
from  time  to  time  at  haphazard,  the  laboratory  numbers  being  quoted  against 
each  one  for  the  sake  of  reference  in  case  of  inquiry. 

Such  a  sample  was  obtained  through  the   Stock  Branch  from  Quidong, 

Burnimbah  Station,  Bombala  (Lab.  No.  M  6009).     This  was  credited  with 

certain  curative  properties.     The  .sheep  were  said  to  eat  this  earth  freely,  and 

the  station  to  be  free  from  Black  disease.     The  sample  on  analysis  was  found 

to  contain  : — 

Lime  (CaO) 0'9  per  oeut. 

Magnesia  (MgO) 01         ,, 

Sulphates  (SOs)      O-.S 

Chlorine  (CI)  01 

Equivalent  to  common  salt  (N'aCl)       ...         ...  017       ., 

The  amount  of  saline  matter  is  not  very  diflferent  from  that  in  soils.  The 
deposit  has  an  unctuous  feel  and  taste,  and  i.s  probably  attractive  to  sheep 
on  this  account. 

In  this  connection  it  is  interesting  to  note  the  composition  of  an  artificial 
lick  which  according  to  newspaper  paragraphs  is  "  said  to  be  used  with  good 
results  against  Black  disease."  This  lick  is  composed  of  salt  10  lb.,  lime 
1  lb.,  and  sulphur  ^  lb.  I  am  unable  to  trace  the  original  source  of  this  formula. 
Even  assuming  that  this  lick  possesses  curative  properties,  it  will  be  seen 
that  the  composition  of  the  natural  lick  just  referred  to  does  not  resemble 
this  one  at  all,  as  the  proportion  of  lime  to  salt  is  almost  reversed  and  the 
natural  lick  contains  no  sulphur.  I  understand,  however,  that  Dr.  Dodd,  of 
the  Stock  Branch,  has  stated  that  the.se  ingredients  cannot  possibly  have  any 
ett'ect  on  Black  disease. 
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Another  sample  of  earth  that  was  supposed  to  be  similar  to  that  from 
Quidong,  and  which  was  relished  as  a  lick  by  sheep,  was  received  from 
Jindabyne.  In  this  case  (Lab.  No.  RII  94)  analysis  showed  the  following 
composition  : — 

Soluble )  Lime  (CaO)  ...  ..         ...     045  per  cent. 

in        Y         Potash  (K2O)      0  5S       „ 

acid     j  Phosphates  (PaOj)  OH       ,. 

No  chlorides  or  sulphates  were  present,  and  the  total  aqueous  extract  was 
only  0*07  per  cent.  The  sample  was  granite  detritus  and  differs  in  no 
respect  from  what  one  would  expect  from  a  weathered  granite  containing 
orthoclase  felspar.  It  is  richer  in  potash  and  lime  tliaii  aveiage  granite 
soils  and  is  slightly  alkaline.  This,  no  doubt,  makes  the  taste  agreeable  to 
the  sheep,  and  may  possibly  exert  a  slightly  purgative  action.  This  was  also 
unctuous  to  feel  and  taste  on  moistening. 

Apart  from  any  reputed  curative  action,  a  number  of  natural  licks  have 
been  sent  for  examination  from  time  to  time,  analysis  of  which  shows  that 
in  many  cases  they  do  contain  saline  ingredients  which  may  possibly  be 
lacking  in  the  soil  and  herbage.  Some  of  these  contain  fairly  large  propor- 
tions of  common  salt.  Two  samples  of  earth  from  Gunning  (Lab.  No.  219), 
which  sheep  were  observed  to  lick  continually,  contained  considerable  quan- 
tities of  common  salt,  one  being  apparently  impregnated  with  it.  The  exact 
proportions  of  salt  were,  unfortunately,  not  determined.  Another  sample 
from  Belltrees  Station  (Lab.  No.  M  2867)  also  contains  appreciable  quan- 
tities of  common  salt.     Its  full  analysis  is  as  follows : — 

AqtieoiM  extract. 

Chlorine  (01)  

Sulphuric  acid  (SOj)         

Phosphoric  acid  (P205)    .. 

Oxide  of  iron  and  alumina  (FejOg,  AI2O3) 

Lime  (CaO) 

Magnesia  (MgO) 

Potash  (K2O)         

Soda  (NajO)  

There  are  probably  present  in  the  following  combination  : — 

Common  salt 0"2.38  per  cent.  (16f  grains  in  1-lb.  soil.) 

Sulphate  of  magnesia  ..      0-220        ,,  (15^      ,,  ,,         ,,     ) 

Sulphate  of  alumina ...         ...     0008        ,,  (     i      m  >>         >>     ) 

Sulphate  of  potash     0015        ,,  (1        ,,  ,,         ,,     ) 

Sulphate  of  lime        O'OH  ,,  ',  2        ,,  ,,        ,,     ) 

In  this  case  the  quantities  of  common  salt  and  Epsom  salts  present  were 
sufficient  to  impart  a  saline  and  slightly  bitter  taste  which  doubtless  made  it 
palatable  to  tf)e  sheep,  the  Epsom  salts  (sulphate  of  magnesia)  acting  as 
a  mild  aperient. 

Another  sample  of  earth  containing  some  saline  matter,  which  was  said  to 
be  eaten  by  horses,  was  received  from  Cooma  (Lab.  No.  M  377).  This  gave 
a  total  aqueous  extract  of  0-37  per  cent.,  of  which  0*12  per  cent,  consisted  of 
common  salt,  the  ren)ainder  being  alum  and  lime  salts,  together  with  fine 
clay,  which  it  was  diflicult  to  separate  from  the  soluble  salts.  Here  also,  no 
doubt,  the  unctuous  nature  of  the  finely  divided  clay  was  the  attraction 
rather  than  the  amount  of  saline  matter,  which  latter  is  not  great. 
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The  following  examples  of  earth  eaten  or  licked  by  stock  were  found  to  con- 
tain carbonate  of  lime,  and  it  is  doubtless  owing  to  the  lack  of  this  substance  in 
the  soils  of  the  neighbourhood  that  such  calcareous  earth  comes  to  be  used  as  a 
lick  One  sample  (Lab.  No.  M  6203)  comes  from  Mount  Nombi,  Mullaley. 
It  is  reported  that  sheep  take  to  licking  tlie  banks  of  the  creek  wherever 
this  earth  is  found.     It  was  found  to  contain : — 

Carbonate  of  lime  (CaCOj)      ...         ...         ...     71  11  percent. 

Carbonate  of  soda  (Na-COs)    ...         ...         ...       0'82        ,, 

Common  salt  (NaCl)     ...  ...         ...       I  01        ,, 

The  remainder  consists  of  sand  and   clay  ;    the  earth  has  a  weak  alkaline 

reaction  and  a  saline  taste.     The  other  sample  (Lab.  Nc.  1011),  taken  from 

'*  lickholes "    at  Carroll,   of    which    a  fairly   complete  analysis    was    made, 

was  analysed  as  follows  :  — 

Moisture  and  volatile  matter  ..  ...  ...  14"6  percent. 

Insoluble  matter ...  ...  .  ...  55'2        ,, 

Calcium  carbonate  ...  ...  ...  24"3        ,, 

Sodium  chloride  ...         ...  ...  ...  ...  trace 

Potash        ...         ...         ...  ...  ...  trace 

Magnesia    ...          ..         ...  ...  ...  10       ,, 

Phosphoric  acid    ...         ...  ...  ...  ...  trace 

O.xides  of  iron  and  alumina  ..  5  6        ,, 

100-7 
With  the  exception  of  the  last  two,  which  are  samples  of  calcareous  earth 
or  impure  limestone,  the  samples  are  for  the  most  part  of  a  sticky,  greasy 
feel  to  the  tongue,  and  it  is  this  property  that  no  doubt  renders  them 
attractive  apart  from  the  small  proportion  of  saline  or  purgative  substances 
they  contain.  In  connection  with  this  mattei-,  it  may  be  of  interest  to 
refer  to  an  analysis  of  so-called  "  Edible  Earth "  from  Fiji,  (see  Journal 
Royal  Society  of  N.S.W. ,  Vol.  33,  p.  224).  This  earth  is  eaten  by  the 
natives,  especially  by  the  women,  and  on  analysis  proved  to  be  silicate  of 
alumina  (kaolinite)  of  the  composition  AI2O3  (8102)2  (H20)2  with  alwut  7  6 
per  cent,  ferric  oxide  as  mechanical  impurity.  It,  therefore,  contains  nothing 
that  can  exert  any  medicinal  action  or  feeding  value,  and  it  must  owe  its 
popularity  to  the  peculiar  feel  and  taste  of  this  unctuous  clay. 

It  is  to  be  noted  that  earth-eaters  commonly  suffer  from  intestinal  worms, 
and  it  would  be  of  interest  to  observe  wliether  the  same  effect  is  produced  in 
the  case  of  stock  licking  such  clayey  deposits. 

The  analyses  quoted  above  were  carried  out  by  different  officers  of  the 
Chemist's  Branch,  Department  of  Agriculture. 


Sulphate  or  Carbonate  ? 

A  CORRESPONDENT  who  proposed  to  make  up  from  one  of  the  Department's 
formuhe  a  manure  mixture  for  his  passion  fruit  vines,  inquired  if  he  might 
safely  substitute  carbonate  of  lime  for  the  gypsum  prescribed.  He  was 
advised  that  if  such  substitution  was  made  the  carbonate  of  lime  would  be 
better  applied  separately,  about  two  to  three  \%eeks  beforehand.  While  it 
had  not  the  same  strong  action  on  sulphate  of  ammonia  as  slacked  lime, 
it  had  a  decided  action,  especially  if  warm.  It  was  on  this  account  that 
sidphate  of  lime  was  recommended  for  mixing. 


24  Agricultural  Gazette  of  N .S.W .  [Jan.  2,  1920. 


Popular  Descriptions  of  Grasses* 

[Continued  from  page  787.] 


E.   BREAKWKLL,  B.A.,  B.Sc,  Agrostologist. 

THE    DANTHONIA   GRASSES. 

The  Danthonia  species  are  probably  the  most  important  economic  grasses  of 
New  South  Wales,  their  importance  being  due  (a)  to  their  abundance  in 
coastal,  tableland,  and  western  pastures,  and  (6)  to  their  highly  palatable 
qualities. 

The  Danthonias  are  fair)}'  cosmopolitan  grasses,  being  found  all  over  Aus- 
tralia, in  New  Zealand,  South  Africa,  and  in  the  warmer  parts  of  America 
and  Europe,  In  New  Zealand  they  are  recommended  only  for  the  poorer 
soils  of  the  South  Island ;  but  in  the  North  Island  they  are  considered  very 
valuable  pasture  grasses,  and  are  credited  with  carrying  two  sh(;ep  to  the  acre. 

A  Danthonia  grass  is  one  of  the  easiest  to  recognise  in  the  field,  but  so 
closely  are  the  numerous  species  related  to  each  other  that  they  appear  to  have 
been  "  lumped  together  "  under  the  same  species  rather  too  much.  Now  that 
their  economic  value  is  being  particularly  noticed  and  their  importance 
emphasised,  the  correct  naming  of  this  group  is  under  investigrttion.  As  far 
as  experience  goes,  there  is  no  useless  Danthonia  grass,  but  some  are  much 
better  than  others,  and  their  correct  naming  is  a  matter  of  some  importance. 

Typical  Danthonia  grasses  are  represented  in  the  accompanying  figures. 
They  are  all  fine-leafed  tussocky  grasses,  but  not  by  any  means  tall,  the 
average  height  being  about  1  foot  and  seldom  more  than  2  feet.  They  are 
characterised  by  the  presence  of  white  hairs  on  the  flowering  glumes,  which 
present  a  glistening  and  attractive  appearance  when  the  flowers  open 
in  the  spring  months.  They  thus  often  receive  the  names  Silver-top,  White- 
top  or  Fluffy-top.  The  old  vernacular  name,  Wallaby  grass,  is  not  now  nearly 
so  common. 

In  New  South  Wales  the  Danthonia  grasses  are  commonest  on  the  tablelands 
and  slopes,  where  they  easily  constitute  90  per  cent,  of  the  dominant  grasses 
in  well-managed  pastures—  sometimes,  indeed,  monopolising  the  whole 
situation.  In  coastal  districts  they  are  generally  absent  from  couch  and 
paddock-love  grass  associations,  but  are  common  in  newly  cleared  paddocks, 
in  scrub  lands,  and  very  often  ia  well-worked  fallowed  paddocks.  In  the 
western  districts  they  are  just  a  little  less  abundant  than  on  the  slopes  and 
tablelands.  The  Danthonia  grasses  can  therefore  be  termed  the  commonest 
and  most  widely  distributed  grasses  of  the  State,  and  without  them  our 
pastoral  industry  would  suffer  considerably. 

Habits. — The  Danthonias  are  perennial  in  character,  and  provide  feed 
during  the  greater  portion  of  the  year.  They  are  the  best  winter  native 
grasses  we  possess,  and  even  in  the  most  elevated  portions  of  New  England 
will  stand  feeding  off' in  the  coldest  of  seasons.     This  winter  growth,   which 
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Fig.  1 . — Datithonia  longifolia. 

A  typical  Danthonia  grass  in  the  coastal  districts.    Note  the  absence  of  hairs  at  the  leaf-sheaf 

orifice,  which  distinifuishes  it  from  the  other  Danthonias. 
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Fig.  2. — DaiUhonia  bipartUa. 

A  typical  Danthonia  grass  of  the  semi-arid  western  districts.      Note  the  hairy  bulbous 

root-stock,  a  drought-resistant  oharacteristic. 
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Fig.  3. — Vanthonia  pallida. 

Common  on  the  Tablelands.    Note  the  long  curled  leaves  which  distinguish  it  from  other 

Danthonia  species. 
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makes  the  Danthonias  particularly  valuable,  is  remarkably  absent  from 
most  of  our  native  grasses.  The  Panics,  the  Eragrostis,  Setaria  and 
Paspalum  (all  previously  described)  are  hot  weather  grasses,  and  in  the 
interior  winter  feed  has  generally  to  be  provided  by  herbage  such  as  burr, 
trefoil,  barley  grass,  &c.  Such  annual  short-lived  herbage  should  not  be 
allowed  to  crowd  out  the  Danthonia  grasses,  which  are  a  more  valuable 
heritage  than  the  short-lived  aliens. 

The  Danthonias  are  tussocky  in  habit,  but  they  stool  considerably,  and 
will  stand  a  great  amount  of  grazing.  The  leaves  are  soft  and  narrow  in 
character.  Some  of  the  Danthonias  are  rather  hairy  in  type,  particularly 
those  of  the  western  plains,  but  evidently  this  is  no  drawback  as  far  as 
palatability  is  concerned.  During  the  hot  summer  months  the  grass  dies  off 
considerably,  but  can  be  revived  in  a  wonderful  manner  by  rain. 

Seeding  Habits. — The  Danthonia  grasses  set  seed  very  readily  and 
abundantly  from  October  to  December.  Unfortunately,  the  ripening  of  the 
seed  is  irregular,  and  owinjj  to  its  fluffy  nature  it  is  difficult  to  harvest  and  to 
sow.  The  flowering  glumes  completely  enclose  the  seed  until  it  is  ripe  ;  then 
they  burst  open  and  the  s^ed  is  distributed  far  and  wide  by  the  wind.  The 
fluffy,  light  nature  of  the  seed  has  certainly  a  great  deal  to  do  with  the  wide 
range  of  the  grass. 

Palatability. — The  value  of  the  Danthonia  grasses  in  this  respect,  both  for 
cattle  and  sheep,  has  been  well  proved  by  every  pastoralist.  The  forms  that 
grow  abundantly  in  the  coastal  districts  {Danthonia  lonyijolia  and  D.  racernosa 
types)  fatten  horses  and  dairy  stock  very  quickly  ;  while  on  the  tablelands 
and  slopes  and  in  the  interior  some  of  the  best  sheep  in  New  South  Wales 
are  raised  on  Danthonia  grasses  alone.  Even  Avhen  other  grasses  are  com- 
pletely dried  up  the  Danthonias  will  produce  a  fair  amount  of  greenness  in  the 
bottom  growth,  and  it  is  due  to  such  feed  that  the  Riverina  can  carry 
excellent  sheep  during  a  dry  spring  and  summer. 

Danthonias  under  Irrigation. — It  has  been  noticed  that  Danthonia  grasses 
do  particularly  well  under  irrigarion.  At  Yanco  Experiment  Farm  an 
irrigated  pasture  of  this  grass  appears  to  provide  more  feed  than  any  other 
grass  tried.  In  New  Zealand  the  Danthonia  grasses  are  recommended  both 
for  very  dry  soils  and  for  very  wet  soils,  and  they  appear  to  adapt  themselves 
to  both  situations  as  far  as  this  State  is  concern(;d. 

Commercial  possihilities. — The  Danthonia  grasses  must,  in  time,  play  an 
important  part  in  areas  where  paddocks  are  laid  down  to  grass,  particularly 
in  the  more  closely  settled  localities.  The  germination  of  the  seed  is  very 
satisfactory,  averaging  60  per  cent,,  and  it  appears  a  fairly,  easy  grass  to  raise 
from  seed,  if  it  is  sown  in  early  spring  or  in  autumn.  Its  growth  is  rapid, 
even  under  fairly  dry  conditions.  Plots  of  Danthonia  grasses  have  been 
established  at  the  experiment  farms  without  much  difficulty.  The  seed  of 
the  New  Zealand  varieties  is  already  on  the  market,  but  experiments  have 
proved  that  our  own  varieties  are  far  superior  to  these,  and  it  therefore 
seems  remarkable  that  we  should  have  to  introduce  seed  from  New  Zealand 
when  it  grows  so  abundantly  in  our  own  State. 
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Soil  Improvement  for  Maize. 

I — Manures  and  Fertilisers. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

The  improvement  of  the  soil  for  maize-growing  is  a  question  that  is  yearly 
becoming  of  more  importance.  The  time  has  passed  in  most  districts  when 
*'  the  face  of  Mother  Nature  can  be  tickled  and  she  will  laugh  herself  into 
a  bounteous  crop,"  and  the  100-bushel  yields  which  the  early  settlers 
obtained  by  hoeing  the  maize  in  between  the  stumps  on  newly-felled  scrub 
lands  are  less  frequently  heard  of.  ^ 

The  maize  grower  of  to-tlay  knows  that  in  order  to  get  heavy  yields  he  has 
to  use  the  best  methods  of  seed  selection  and  cultivation,  but  the  improve- 
ment or  maintenance  of  soil  fertility  is  even  more  important.  Every  fanner 
who  has  handled  virgin  soil  must  ha\e  observed  the  change  produced  in  it  by 
continued  cultivation.  The  mellow  tilth,  the  moisture-retaining  capacity,  and 
the  fertility  give  place  to  a  soil  which  becomes  heavier,  which  dries  out 
more  quickly,  and  bakes  and  cracks  more  easily,  turning  over  in  big  hard 
lumps  and  clods  when  ploughed.  It  is  only  by  a  study  of  the  cause  for  this 
change  and  of  what  materials  this  virgin  soil  has  lost  that  any  successful 
attempt  can  be  made  to  restore  it  to  its  former  likeness. 

The  first  examination  reveals  that  the  greatest  loss  is  that  of  organic  matter 
or  humus.  The  accumulation  of  vast  quantities  of  leaf  mould  in  the  forest 
or  scrub  during  thousands  of  years  has  added  large  amounts  of  organic  matter 
to  the  soil,  which  begin  to  disappear  when  the  soil  is  cultivated.  It  is  now 
known  that  the  aeration  of  the  soil  by  cultivation  oxidises  the  organic  matter 
eventually  into  a  form  (particularly  nitrates)  in  which  it  can  be  made  use  of 
by  plants  as  food  material,  and  that  at  the  same  time  this  oxidised  organic 
matter  loses  its  capacity  for  retaining  moisture.  Cultivated  crops  like  maize, 
root  crops,  ifec,  which  are  grown  in  drills,  therefore  consume  this  organic 
matter  more  quickly  than  wheat  and  broadcast  crops  which  are  not  cultivated. 
It  is  easy  to  see,  then,  why  the  continued  cultivation  of  maize  or  potatoes, 
although  grown  on  land  which  was  originally  very  fertile,  depletes  the  soil 
of  its  virgin  fertility  more  quickly  than  most  other  crops.  It  has  been 
calculated  that  land  cultivated  for  thirty  years  has  lost  30  to  35  per  cent,  of 
its  organic  matter.  In  addition  to  the  loss  of  organic  matter,  a  crop  of 
maize  removes  from  the  soil  larger  amounts  than  most  other  crops  of  the 
chief  materials  of  plant  food — nitrogen,  phosphoric  acid  and  potash. 

The  three  chief  means  of  restoring  or  making  good  these  losses  of*  organic 
matter  and  plant  food  are  (1)  rotation  of  crops  ;  (2)  cover  cropping  and  green 
manuring ;  and  (3)  the  application  of  manures  and  fertilisers.  On  some 
alluvial  soils  on  the  banks  of  streams,  a  flood  deposit  ot  rich  silt  makes  good 
this  loss  naturally  ;  but  in  many  cases,  partly  because  of  efforts  made  to 
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prevent  it,  no  such  benefactor  has  appeared  in  recent  years,  and  eventually  the 
means  enumerated  of  restoring  lost  fertility  must  be  introduced  if  profitable 
crops  are  to  be  raised.  In  spite  of  the  fact  that  the  soils  of  the  State  generally 
arc  poorer  as  the  result  of  continued  cultivation  than  they  were  as  virgin 
poils,  the  value  of  land  has  increased,  and  with  the  influx  of  population  which 
is  bound  to  come,  they  will  increase  still  further.  To  keep  pace  with  this 
increase,  more  attention  must  be  given  to  methods  ensuring  bigger  and  more 
profitable  crops.  Of  these  methods,  the  basic  factor  is  the  scientific  improve- 
ment of  the  soil's  fertility  ;  and,  whether  as  renters  or  as  owners  of  land, 
those  who  find  themselves  unable  to  make  sufiicient  profits  from  their  labour, 
or  sufficient  interest  on  their  capital,  will  have  to  make  way  for  those  with 
increased  knowledge  who  can. 

The  issue  has  been  evaded  by  the  old  settlers  by  moving  to  virgin  soil 
when  the  "  working  out"  effect  of  cultivation  has  become  apparent,  but  new 
land  is  rapidly  becoming  more  scarce.  National  poverty  must  in  the  end 
surely  overtake  us  if  no  effe't  is  made  in  the  direction  indicated.  It  may  be 
urged  that  sutih  a  day  is  yet  a  long  way  oflP ;  nevertheless,  if  the  present-day 
farmer  is  careless  of  the  morrow,  the  question  must  be  faced  by  the  coming 
generation.  For  that  generation  the  methods  of  our  grandfathers  leave  a 
sorry  inheritance.  The  betterment  of  those  methods  and  the  question  of  soil 
improvement  must  not  be  left  until  farms  and  farmers  are  hopelessly  poor. 

Advantage   of  Organic  Matter  in  the  Soil. 

The  advantages  of  having  a  good  supply  of  organic  matter  in  the  soil  for 
maize-growing  are,  in  brief,  all  the  advantages  of  a  virgin  soil  over  an  old 
and  long  cultivated  one.  The  organic  matter — which  may  consist  of  any  form 
of  animal  or  vegetable  matter — aerates  the  soil  and  opens  it  to  the  better 
ingress  of  rain,  enables  it  to  retain  that  moisture  for  a  long  time,  largely 
prevents  cracking  and  baking,  and  checks  the  leaching  of  soluble  plant  food 
material — especially  nitrates.  It  also  prevents  in  part  the  washing  of  soil 
on  a  hill  slope,  h«'lps  to  render  insoluble  plant  food  material  available,  and 
itself  supplies  this  material  in  a  form  readily  assimilable  by  plants. 

Every  practical  farmer  has  doubtless  seen  the  rejuvenating  efiect  of  several 
years  of  grass  pasture  or  a  perennial  crop  such  as  lucerne.  This  is  chiefly 
due  to  the  accumulation  of  a  vast  quantity  of  roots  which  permeate  the  soil, 
and  which  on  decaying  increase  its  content  of  organic  matter  or  humus. 
Other  things  being  equal,  the  gi'eater  the  amount  of  organic  matter  in  the 
soil  the  richer  is  the  soil  in  nitrogen,  which,  as  will  be  seen  later,  is  the  most 
expensive  element  of  plant  food,  and  which  is  rt-moved  from  the  soil  by  the 
maize  crop  in  largest  quantity.  Most  of  our  maize  soils  contain  amounts 
of  potash  suflaciently  large  to  grow  hundreds  of  maize  crops  without 
seriously  depleting  the  total  supply,  but  much  of  this  potash  is  held  in 
insoluble  compounds  which  the  plants  cannot  make  use  of,  but  of  which  the 
potash  is  made  available  by  the  action  of  decaying  organic  matter.  Hence 
the  addition  of  organic  matter  supplies  the  soil  with  the  two  most  costly  of 
the  important  plant  food  elements  in  easily  available  form. 
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On  many  maize  farms  stable  or  animal  manure  is  the  most  valuable  form 
of  organic  matter  which  is  readily  procurable ;  it  is  not  made  so  much  use  of 
as  it  deserves  for  maize-growing.  (The  value  of  green  manures  in  supplying 
organic  matter  to  the  soil  will  be  discussed  later.) 

In  some  of  the  wheat  districts  of  the  State  where  maize  is  also  grown,  the 
application  of  straw  (which  is  often  burnt  after  being  saved  for  a  few  years) 
should  also  be  considered  for  sup|jlyiiig  organic  matter  to  the  soil.  Compared 
with  animal  manure,  straw  contains  about  the  same  amounts  of  nitrogen 
and  phosphorus  and  is  much  richer  in  potash.  Though  the  plant  food 
materials  are  not  in  soluble  form  and  straw  does  not  give  as  immediate 
results  as  animal  manure,  it  is  even  more  lasting  in  effect.  In  districts 
where  it  is  likely  to  be  availahle,  large  quantities  should  not  be  used  per 
acre,  for  it  is  preferable  as  a  top-dressing,  as  it  saves  more  moisture  when 
used  in  this  way.  In  these  districts  moisture  is  most  often  tlie  limiting 
factoi-,  and  much  undecoinposed  vegetable  matter  in  the  soil  interferes  seriously 
with  the  plants'  supply  of  it.  For  this  reason  also,  the  use  of  straw  as  a 
top-dressing  might  be  more  advisable  in  these  districts  than  the  growing  of 
green  manuring  crops  unless  the  land  is  subsequently  fallowed,  as  such  crops 
make  a  considerable  demand  upon  the  soil's  supply  of  moisture.  The  same 
precautions  apply  to  the  application  of  stable  or  animal  manure  in  dry 
<listricts.  In  America,  straw  and  manure  spreading  machines  are  regularly 
in  use  in  many  States.  The  method  usually  employed  with  straw  is  a  light 
application  or  top-dressing  f»n  the  young  wheat  crop  during  the  winter,  or 
on  the  young  maize  crop  during  the  spring.  This  also  does  good  service  as 
a  mulch  for  preventing  evaporation. 

In  those  districts  where  wheat  and  maize  are  grown,  the  practice  of  seeding 
wheat  directly  after  the  maize  crop  without  burning  or  ploughing  the  maize 
stalks  under,  but  by  simpily  fitting  the  land  with  a  disc  cultivation  and 
keeping  the=^e  stalks  on  the  surface,  is  one  that  should  l)e  given  consideration. 
If  the  season  turns  out  dry  the  maize  stalks  will  be  of  more  benefit  and  do 
less  harm  on  top  of  the  soil  than  underneath,  where  they  do  not  rot  and 
where  they  create  large  air  spaces  which  dry  out  the  soil  very  quickly. 

Stable  or  Animal  Manure. 

This  term  may  be  taken  to  include  all  fonns  of  animal  excreta  (from 
horses,  cattle,  pigs,  sheep  and  poultry).  Visitors  to  a  comparatively  new 
country  like  Australia  from  some  of  the  older  settled  countries  are  surprised 
at;  the  tremendous  waste  of  animal  manure  which  they  see  goiiig  on  here. 
Of  course,  we  do  not  winter-house  our  stock  here  as  is  done  in  colder  coun- 
tries ;  but  it  has  to  be  conceded  that  these  animals  are  kept  during  some  part 
of  the  day  in  a  confined  space  from  which  the  manure  has  to  be  shifted  or 
handled  in  some  way  at  least,  for  the  sake  of  cleanliness.  It  is  calculated 
that  on  the  coast  alone,  if  only  5  per  cent,  of  the  total  manure  produced 
annually  could  be  recovered,  there  would  be  over  .300,000  tons  which  could 
be  used  directly  !  This  would  enable  an  application  of  8  tons  per  acre  every 
four  years  to  be  given  on  1.50,000  acres — the  approximate  area  croppeJ  to 
maize  in  New  South  Wales. 
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Only  about  one-tenth  of  this  amount  is  used  in  the  production  of  vegetables 
near  the  large  centres  of  population ,  and  it  is  true  that  on  the  farm  much  more 
of  the  manure  produced  could  be  profitably  used  in  producing  vegetables 
for  the  farm  home.  Even  so,  it  is  reckoned  that  there  would  be  a  good 
surplus  of  manure  for  the  maize  crop  on  most  farms,  with  only  ordinary 
provision  for  collecting  and  saving  it. 

On  a  large  scale  there  is  no  other  field  crop  but  maize  (apart  from  vege- 
tables) which  can  readily  and  profitably  make  use  of  this  manure.  Apart 
from  the  organic  matter  which  is  supplied  in  animal  manure,  it  contains 
appreciable  amounts  of  nitrogen  and  potash,  which  are  at  all  times  (and 
especially  so  at  present)  the  most  costly  elements  purchased  in  fertilisers. 
A  knowledge  of  this  fact  will  enable  the  farmer  to  effect  considerable  saving 
in  his  fertiliser  bill  when  purchasing  any  of  the  commercial  plant  foods. 

The  average  amounts  of  the  three  chief  fertilising  elements  in  the  solid 
fresh  manures  of  different  animals  are  as  follows  : — 

Table  showing  the  approximate  Amounts  of  Fertilising 

Ingredients  in  1  ton  of  solid  fresh  manure  from 

different  animals. 


Animal. 

Nitrogen. 

Phosphoric 
Acid. 

Potash. 

lb. 

lb. 

lb. 

Horse  (without litter)       

10 

6 

8 

„    (with  litter) 

12 

5 

12 

Cow 

8 

4 

6 

Pig 

12 

9 

6 

Sheep           

12 

9 

9 

Poultry        

Jo 

15 

10 

Table  showing  the  approximate  Annual  Production  of 
Fertilising  Ingredients  of  different  animals. 


Manure  per 

Nltrojfen  per 

Phosphoric  ucid 

Potas-h 

year. 

year. 

per  year. 

per  year. 

Horse 

10  tons 

100  lb. 

60    lb. 

80  lb. 

Cow 

9     ,. 

72  „ 

36     „ 

54     ,. 

Pig 

1  ton 

12  „ 

9     ., 

6     „ 

Sheep 

i    .. 

3  .. 

n  „ 

2i„ 

100  Poultry... 

2  tons 

30  „ 

30     ,. 

20    „ 

Owing  to  the  conditions  obtaining  on  most  farms  in  the  State  where  maize 
is  grown,  it  is  difficult  to  obtain  readily  large  amounts  of  the  manure  of  any 
stock,  owing  to  their  not  being  winter-housed,  but  the  foregoing  figures  will 
give  an  idea  of  the  value  of  animal  manure  if  it  is  in  any  way  procurable. 
For  instance,  a  weekly  gathering  of  manure  from  stables,  cow-bails,  small 
yards,  pig-houses,  and  small  runs  on  the  average  farm  should  result  in  the 
collection  of  |  to  1  ton  of  animal  manure  (chiefly  from  horses,  cows  and  pigs), 
which  could  be  directly  spread  on  the  land  or  stored  until  winter.     There  is 
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an  opinion  amongst  some  farmers  that  cow  manure  is  of  little  value.  True, 
it  is  not  as  rich  in  the  elements  of  fertility  as  the  manure  of  other  stock,  but 
that  fact  does  not  make  sufficient  excuse  for  the  large  amounts  which  are 
allowed  to  go  to  waste  on  the  average  dairy  farm,  where  some  cultivation  is 
done. 

It  is  readily  allowed  that  soiling  fodder  crops  (especially  lucerne) 
continually  on  grass  paddocks,  will  build  up  the  fertility  of  the  land  on  the 
dairy  farm  more  rapidly  than  any  other  means  under  our  conditions,  if  these 
paddocks  are  in  turn  made  into  cultivation  paddocks  by  definite  rotation. 
Every  cow  will  produce  an  average  of  9  tons  of  manure  annually,  and  soiling 
crops  to  stock  on  pasture  will  restore  the  humus  and  fertility  much  more 
quickly  than  pasture  alone.  The  writer  has  seen  crops  of  100  to  120  bushels 
of  maize  per  acre,  produced  on  land  which  has  been  built  up  by  pasture, 
together  with  the  manure  of  cattle  to  which  lucerne  (green  or  hay)  has  been 
fed  on  the  pasture.  This  land  had  been  previously  "  worn  out "  by  continuous 
maize-growing  without  dairying,  until  its  production  was  only  40  bushels  per 
acre.  The  combination  of  dairying  with  maize-growing  is  generally  resorted 
to  as  the  quickest  means  of  restoring  lost  fertility  on  an  old  maize  farm. 
This  change  to  mixed  farming  on  the  ^lacleay  and  Clarence  Rivers  (which 
are  the  largest  and  among  the  oldest  maize  districts),  is  yearly  becoming  more 
pronounced.  It  is  evidenced  in  the  diminishing  area  under  maize  for  grain  in 
those  districts,  but  it  may  be  reckoned  as  a  good  sign,  in  so  far  that  it  means 
an  increased  average  yield  of  maize  per  acre,  owing  to  the  increased  fertility 
of  the  soil. 

The    \alue  of  lucerne  or  clover  and  gi-ass  pasture,  in  combination  with 

anioial  manure,  as  a  means  of  rapidly  restoring  lost  soil  fertility,  will  be 

<]ealt  with  more  fully  later  ;  it  is  to  the  virtue.s  of  horse,  cow  and  pig  manure — 

so  readily  i)rocurable  on  most  dairy  farms,  because  it  has  tx)  be  handled  for 

sanitary  reasons — that  it  is  at  this  point  desired   to  draw  attention,  and  to 

the  part  it  can  be  made  to  play  in  the  production  of  immediate  and  lasting 

increased  maize  yields.     From  the  figures  given  it  will  be  seen  that  it  should 

be  possible  to  obtain,  fairly  readily,  at  least  50  tons  per  year  of  horse,  cow 

and  pig  manure  on  the  average  maize  and  dairy  farm  on  the  coast.     The 

comparison  of  the  fertility  elements  in  this  amount  of  manure  with  those  in 

artificial  fertilisers  may  be  made  thus  : — 

It  contains  nitrogen  equivalent  to  1  ton  of  sulphate  of  ammonia. 
,,         phosphoric  acid   ,,         f   ,,        superphosphate. 
,,        potash  ,,         ^   ,,        sulphate  of  potash. 

The  total  cost  of  these  amounts  of  commercial  fertilisers  at  the  present 

time    would    be  about  £30.      Allowing  also  for  the   value  of   the  organic 

matter  in  the  animal  manure  and   the  increased  crop  yields  obtained,  the 

value  of  such  manure  should  be  £50  or  more.     The  value  of  cow  manure 

from    purchased  foods  like  bran,   pollard,   lucerne  hay,  linseed  meal,  Ac. — 

which  are,   unfortunately,   largely   fed   during  droughts    and    bad    winters, 

instead  of  conserved  fodder  and  farm-gi'own  concentrates — is  even   much 

greater  than  these  figures  indicate.     During  these    times   and  while   this 

system  of  feeding  is  continued,  it  should  be  remembered  that  approximately 
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75  per  cent,  of  the  fertility  elements  in  these  foods  can  be  recovered  in  the 
manure,  which  can  under  careful  management  be  made  to  considerably 
reduce  the  ultimate  cost  of  these  high-priced  feeds. 

As  already  indicated,  the  large  amount  of  organic  matter  in  animal  manure 
contributes  much  to  its  value,  ]>articularly  for  the  maize  crop.  It  is  now 
known,  too,  that  maize  is  one  of  the  few  crops  which  can  make  use  of 
organic  nitrogen  and  ammonia  compounds  directly  as  plant  food,  without 
waiting  for  their  entire  conversion  into  nitrates.  JS"o  definite  data  can  be 
obtained  for  the  actual  increase  in  yield  of  maize  for  the  application  of 
animal  manure  in  this  State,  but  }*lmost  every  farmer  has  seen  the  effect  in 
increased  growth  and  yield  on  land  where  some  manure  has  been  spread — 
and  has  noticed  also  the  lasting  effect  of  this  manure  in  the  soil. 

An  application  of  13J  tons  manure  per  acre  in  the  winter  of  1900, 
without  any  further  application,  is  recorded  to  have  given  the  following 
results  with  maize  in  Oklahoma*: — 


Manured  Crop. 

Unmanurel  Crop. 

Year. 

Bus.  per  acre. 

Bus.  per  acre. 

1900  ... 

17-27 

18-92 

1903  ... 

37-22 

17-48 

1906... 

54-06 

42-59 

These  figures  show  the  lasting  effect  of  farmyard  manure.  In  America 
farmyard  manure  is  usually  applied  on  clover  sod  or  pastures,  just 
before  ploughing  under  for  maize  in  rotations  of  three  or  more  years. 
It  is  fully  recognised  there  that  maize  is  better  than  other  cereal 
crops  to  follow  closely  the  ploughing  under  of  organic  matter  of  any 
kind,  especially  if  grain  is  to  be  harvested.  When  large  amounts  of 
fresh  organic  matter  are  present  in  the  soil  it  has  been  found  that 
maize,  potatoes  and  peas  are  considerably  better  than  other  crops  for 
making  use  of  the  slowly  decomposing  organic  matter.  On  the  dairy  or 
mixed  farm  it  would,  therefore,  be  well  to  consider  the  advisability  of 
concreting  the  cowyard,  where  the  cattle  stand  for  hours  waiting  their 
milking  turn,  instead  of  allowing  them  to  stand  knee-deep  in  fertility — 
literally  trampling  sovereigns  into  the  ground  and  taxing  the  patience  and 
endurance  of  the  bail-hands  as  they  slu.sh  through  the  mire  to  bail  the 
cows.  This  concreted  yard  should  slope  downwards  from  the  bails  and 
end  in  a  shallow  gutter  for  catching  the  liquid  manure,  which  contains 
nitrogen  and  potash  in  large  amounts. 

When  the  weather 'permits  of  the  operation,  increased  use  can  be  made  of 
cow  manure  on  the  dairy  fai-m  by  feeding  stock  with  purchased  foods  or 
soiling  crops  on  cultivation  land.  There  is  les-s  loss  of  manure's  fertility 
elements  by  this  method  than  by  any  other  method  of  applying  manure.  It 
has  been  calculated  that  there  is  a  loss  of  35  per  cent,  nitrogen,  22  per  cent, 
phosphoric  acid  and  51  per  cent,  potash  from  fresh  manure  after  three  months' 
exposure.f     On  cultivation  or  pasture  this  loss  does  not  take  place,  as  these 

*  Oklahoma  Expt.  Sta,  Bull.  87  (1910). 

t  Ohio  Agr.  Expt.  Sta.  Men.  Bull.,  Vol.  1,  No.  5  (May,  1916). 
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plant  food  materials  are  washed  into  the  soil  and  lax'gely  fixed  there.  To  put 
this  system  into  practice  only  involves  the  use  of  subdivision,  or  smaller 
paddocks  instead  of  the  one  or  two  large  cultivation  paddocks  that  are 
usually  found,  and  this  would  also  naturally  lead  to  definite  rotation  systems 
being  adopted.  On  farms  where  this  system  is  followed,  both  farms  and 
farmers  have  become  enriched  as  a  direct  result,  while  the  risk  of  failure  of 
both  pasture  and  crops  during  drought  has  been  minimised. 

(To  be  continued.) 


Suggested  Variation  in  Spray  Formula. 

Desiring  to  use  the  resin  and  oil  spray  recommended  by  the  Department 
for  citrus  scale,  and  hearing  locally  that  the  fish  oil  might  be  omitted  from 
the  formula  without  diminishing  its  value,  a  Leeton  orchardist  addressed 
the  following  questions  to  the  Under  Secretary  and  Director: — (1)  May  the 
oil  be  omitted ;  (2)  will  an  addition  of  resin  or  coconut  oil  or  tallow  make 
as  effective  a  spray;  (3)  if  so,  how  much  more  coconut  oil,  tallow  or  resin 
must  be  added  to  take  up  caustic;  and  (4)  may  the  wash  be  a  little  caustic? 

The  correspondent  was  replied  to  as  follows : — The  oil  may  be  omitted, 
but  recent  tests  have  proved  that  when  the  3  pints  of  oil  (or  4  lb.  of  common 
soap  in  place  of  the  oil)  were  included  more  satisfactory  results  were  obtained 
than  in  cases  where  resin  and  soda  only  were  used.  Regarding  the  addition 
of  tallow  or  coconut  oil,  it  is  thought  that  this  would  probably  be  satis- 
factory, but  such  has  not  been  actually  tried  by  this  Department.  As 
already  indicated,  however,  the  substitution  of  4  lb.  of  soap  for  3  pints  of 
fish  oil  has  given  equally  good  results.  Two  pints  and  4  fluid  ounces  (or 
2-54  lb.)  of  coconut  oil,  or  3*25  lb.  of  tallow,  would  be  equivalent  to  the 
3  pints  of  fish  oil  prescribed  in  the  original  formula. 

Concerning  the  final  query,  it  may  be  pointed  out  that,  as  a  matter  of 
fact,  the  wash  according  to  this  Department's  formula  is  caustic,  as  an 
excess  of  soda  is  allowed  for  in  view  of  the  fact  that  resins  vary  in  the  quantity 
of  soda  necessary  to  emulsify  them.  Such  excess,  however,  is  not  sufiicient  to 
harm  trees,  and  is  probably  helpful  in  deaUng  with  such  scales  as  *'  white 
wax." 

The  Fruit  Expert  states  that  he  has  reason  to  believe  that  there  is  a  risk 
in  having  an  excess  of  resin,  as,  in  tr3dng  out  a  formula  lately  in  which  the 
soda  was  insufficient  to  emulsify  the  resin,  severe  burning  of  foliage  and 
wood  resulted.  When  the  total  amount  of  oil  is  so  small,  probably  the  free 
oil  would  not  prove  very  harmful,  though  it  should  be  remembered  that 
"  free  oil  "  means  "  waste  oil." 


So  far  as  co-operative  methods  and  principles  apply  to  the  marketing  of 
fruit,  the  major  causes  of  failure  are — first,  lack  of  a  keen  realisation  by  the 
members  of  the  need  of  organisation ;  second,  disloyalty  to  the  association ; 
and  third,  the  absence  of  salesmanship  abihty  in  the  management. — 
C.  W.  Baxi  ER,  Fruit  Commissioner,  in  the  Agricultural  Gazette  of  Canada. 
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Temporary  Removal  of  Bees  to  Better 

Districts* 


W.  A.  GOODACRE,  Senior  Apiary  Inspector. 

Last  season  generally  was  a  trying  one  for  the  apiarist,  and  in  many  cases 
there  were  serious  losses  during  the  spring.  In  other  localities,  apiarists 
have  made  progress  in  spite  of  the  abnormal  drought,  and  have  been  able 
to  harvest  a  good  surplus.  The  prospects  for  the  coming  autumn  in  some 
localities  are  not  bright,  owing  to  the  drought  conditions  having  had  their 
effect  on  the  flora  during  the  budding  period. 

It  seems  to  me  that  it  would  be  wise,  especially  with  the  apiarist  working 
in  a  commercial  way,  to  consider  the  prospects  of  his  locality  and  whether  it 
would  be  to  his  advantage  to  remove  the  majority  of  his  bees  for  a  time  to  a 
locality  likely  to  offer  a  better  honey  flow.  As  far  as  New  South  Wales  is 
concerned,  in  bee-keeping  the  greatest  problem  that  we  have  to  face  is  the 
after-effects  of  an  abnormal  drought ;  and  after  the  past  season's  experience, 
apiarists  working  in  a  commercial  way  will  be  wise  if  they  make  a  study  of 
localities  to  which  bees  could  be  removed  and  carried  over  a  desired  period. 
In  most  cases  it  will  require  more  energy  than  expense,  and  probably  the 
apiarist  will  be  repaid  even  during  the  time  that  the  bees  are  in  a  new 
locality.  The  grazier  has  to  find  fresh  fields  for  his  stock  at  times,  but  the 
apiarist  is  much  inclined  to  trust  to  chance  during  somewhat  similar  times, 
even  though  a  locality  ofiers  no  prospects  for  colonies  wintering  well. 

The  coastal  districts  between  Fassifern  and  Hornsby,  and  on  the  Tllawarra 
line,  as  well  as  some  of  the  localities  near  Sydney,  are  at  the  present  time  a 
picture  with  bloom.  From  personal  observation  and  conversation  with 
apiarists,  I  find  the  colonies  are  progressive,  and  in  the  majority  of  localities 
there  were  no  losses  last  season  nor  during  this  spring.  The  coastal  districts, 
although  not  recommended  for  the  production  of  honey,  are  considered  good 
for  breeding  purposes  generally,  and  this  is  especially  noticeable  during 
abnormal  times  inland.  For  the  apiarist  who  has  no  prospects  in  his 
locality  for  this  autumn,  and  who  desires  to  minimise  the  risk  of  losses,  I 
believe  that  it  would  pay  to  remove  bees  for  a  time  to  localities  tliat  are 
favourable  for  breeding  purposes. 

Moreover,  it  would  probably  pay  apiarists  to  investigate  localities  in  coastal 
districts  when  their  own  localities  ofi^er  no  autumn  prospects.  They  would 
probably  find  there  are  localities  similar  to  their  own  that  are  valued  for 
breeding  purposes,  in  which  stocks  could  be  carried  over  a  critical  period.  The 
apiarist  would  rarely  be  called  upon  to  remove  his  bees  as  mentioned ;  but 
for  the  bee-keeper  and  for  the  bee-keeping  industry  in  general  a  great  deal 
could  be  done  by  the  investigation  of  localities  that  would  give  relief  and 
offer  prospects  of  building  up  and  wintering  successfully.  In  many  cases 
it  would  only  mean  one  day's  train  journey  for  the  bees,  and  probably  only 
three  visits  to  the  locality  by  the  apiarist. 
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Farmers^   Experiment  Plots^ 

Potato  Experiments,  1918-19. 


New  England   District. 


R,  W.  McDIARMID,  Inspector  of  Agriculture. 

The   potato   experiments    established    in  the   New    England    districts  last 
season  were  located  with  the  undermentioned  farmers  : — 

L.  M.  Rixon,  Uralla. 

R.  A.  Bell,  Dumaresq. 

J  as.  Piper,  junior,  Llangothlin. 

Theo.  Fallow,  Red  Range. 

J.  F.  Chick,  Tenterfield. 
The  experiments  comprised  variety  trials  and  raanurial  trials  in  each  dis- 
trict. The  former  were  unifornil}'  fertilised  with  superphosphate  at  2  cwt. 
per  acre,  while  the  manurial  ti-ials  (with  the  exception  of  Dumaresq)  were 
put  down  with  the  Manhattan  variety.  At  the  Dumaresq  plots.  Queen  of  the 
Valley  potatoes  were  used. 

The  season  was  rather  too  dry  in  most  New  England  localities  for  pota- 
toes ;  this  was  mostly  in  evidence  at  Dumaresq,  CTralla,  and  Llangothlin. 
At  Red  Range  the  season  was  dry  for  early  sown  potatoes,  but  December 
sown  potatoes  responded  well  to  the  January  and  February  falls.  This  was 
also  noticeable  at  Tenterfield.  Indeed,  had  all  the  experiments  been  sown 
in  December  they  would  have  yielded  probably  double  the  amounts.  The 
^Llangothlin  district  promised  exceptionally  good  potato  crops  until  flowering 
time  when  the  dry  weather  beat  the  crops. 

Soil  and  Cultural  Details. 

Uralla. — The  plots  here  were  in  granite  country,  the  land  having  been 
sown  to  wheat  and  oats  the  previous  year.  The  stubble  was  plougherl  under 
in  January,  and  re-ploughed  in  September.  Sowing  was  done  on  9th  October, 
and  the  land  liarrowed  immediately  afterwards  to  conserve  the  already  scanty 
amount  of  moisture.  The  seed  used  was  mostly  cut,  and,  on  account  oi  the 
dry  year,  the  germination  was  naturally  net  good.  Strictly  speaking,  the 
yields  are  not  truly  representative  of  each  variety,  as  the  amount  of  cut  seed 
varied  with  each. 

The  rows  were  3  feet  apart,  and  sets  18  inches  apart,  in  the  drills.  During 
the  growing  period  the  land  was  well  worked  between  the  rows,  and  hilling 
completed  by  12th  December,  The  rainfall  from  planting  until  harvesting 
amounted  to  12  inches,  but  the  dry  month  of  December  caught  the  crop  at 
its  critical  stage  and  materially  reduced  the  yields. 
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Dumcvresq. — The  land  here  was  very  similar  to  that  at  Uralla,  being  of  a 
granite  origin  ;  it  was  cropped  to  oats  in  the  autumn,  and  these  were  ploughed 
under  to  plant  the  potatoes.  Tho  crop  in  1917  was  oats  for  hay,  the  stubble 
from  which  was  ploughed  under.  Sowing  took  place  on  30th  November,  and 
the  land  was  immediately  harrowed  to  save  moisture.  Cut  seed  was  used 
here  also,  and  an  indiflferent  germination  resulted.  Thus  the  results  in  this  case 
also  are  not  strictly  comparable,  or  the  individual  yields  truly  representative 
of  each  variety. 

The  drills  were  33  inches  apart,  with  the  sets  22  inches  apart  in  the  drills, 
and  5  inches  deep.  The  growing  crop  was  well  cultivated  and  hilled  about 
flowering  time.  The  rainfall  was  not  recorded  at  the  plots,  but  that  at  the 
public  school,  some  2  miles  away,  is  given  as  an  indication  of  the  dry  season 
experienced  in  the  district.  The  registration  at  the  school  was  6  22  inches 
from  1st  November  till  30th  March ;  that  at  the  plots  would  be  about 
5  inches  for  the  same  period. 

LlangotJdiii. — The  rich  red  volcanic  soil  which  predominates  in  the  district 
was  chosen  for  the  plots.  It  was  cropped  to  potatoes  the  previous  year,  but 
they  failed  through  too  much  wet  weather.  The  land  was  ploughed  in  the 
autumn  and  left  thus  during  the  winter.  It  was  worked  again  just  prior  to 
planting  the  plots.  The  plots  were  planted  early  in  November,  the  ground 
being  then  in  ideal  condition. 

The  rows  were  32  inches  apart,  and  the  sets  22  inches  apart  in  the  drills, 
and  covered  5  inches  deep.  Cut  seed  was  used,  but  with  bad  results.  The 
germination  was  not  good,  Manhattan  and  Surprise  being  the  worst.  The 
rainfall  was  not  recorded  near  the  plots,  but  was  generally  deficient  and 
patchy  throughout  the  whole  of  the  growing  season.  At  flowering  time  good 
yields  were  expected  everywhere,  but  the  rains  did  not  eventuate — and 
neither  did  the  potatoes. 

Red  Range. — The  land  here  was  cropped  to  oats  for  hay  in  1917,  ploughed 
in  March,  and  again  in  July,  and  cultivated  the  day  prior  to  planting.  Owing 
to  Mr.  Farlow's  unaveidable  absence  from  home,  the  sowing  was  delayed  until 
the  middle  of  December.  The  seed  then  had  deteriorated  considerably,  and 
only  whole  seed  was  used. 

The  rows  were  3  feet  apart,  and  the  sets  were  dropped  every  1 8  inches  in 
the  drills  and  covered  4  to  5  inches  deep.  Unfortunately,  the  strike  was  not 
good,  except  with  Coronation.  The  rainfall  suited  the  season  of  sowing,  and 
had  the  germination  been  good  record  yields  would  have  been  harvested. 
The  quality  was  the  best  and  stated  to  be  equal  to  anything  ever  grown  in 
the  district. 

Tenterfield. — The  plots  here  were  on  the  usual  granitic  soil,  which  had 
been  cropped  with  wheat  for  hay  in  1917  ;  it  was  fertilised  with  1  cwt.  super- 
phosphate per  acre  when  sown  to  that  crop.  The  stubble  was  ploughed  under 
in  September,  harrowed  a  week  later,  and  cultivated  in  the  middle  of  October. 
The  potatoes  were  ploughed  in  early  in  November,  and  were  left  unharrowed. 
The  seed  used  was  mostly  cut  seed,  and  consequently  there  were  plenty  of 
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"misses  "  to  interfere  with  the  re.sults.  The  yields  ai'e  really  more  in  accordance 
with  the  germination  than  the  variety.  The  rainfall  here  was  better  than 
the  other  districts,  but  a  severe  dry  spell  in  January  greatly  affected  the 
formation  of  tubers,  and  the  good  rains  subsequently  resulted  in  a  fair  amount 
of  second  growth. 


Rainfall  during  the  Growing  Period. 


Uralla. 

Dumaresq.      Tenterfield. 

1918. 

October            

November 
December        

1919. 

January          

February         

March 

points. 
735 
238 
123 

354 

158 
192 

points. 

25 

257 
165 
175 

points. 

... 

i'so 

431 

187 
680 
455 

Total  inches 

12-00 

6-22 

18-83 

Proportion  of  Waste  Potatoes  of  diflTerent  varieties 
at  Tenterfield. 


Variety. 

Marketable  and 

Seed  Piitatoes, 

per  plot. 

WsHte 
per  plo 

L 

Waste, 
per  acra. 

C. 

M- 

lb. 

c. 

^■ 

lb. 

t. 

c.     q. 

lb. 

Surprise       

Early  Manistee       

11 

1 

0 

0 

3 

0 

0 

7     2 

0 

8 

1 

0 

0 

3 

0 

0 

7     2 

0 

Carman        

10 

o 

0 

0 

0 

0 

10     0 

0 

Factor           

11 

0 

0 

1 

0 

0 

12     2 

0 

Brownell's  Beauty 

11 

0 

0 

1 

0 

0 

12     2 

0 

Queen  of  the  Valley 

11 

1 

0 

2 

0 

0 

15    0 

0 

Manhattan  ... 

9 

3 

14 

3 

0 

0 

17     2 

0 

Magnum  Bouum     ... 

9 

0 

14 

2 

0 

0 

1 

0    0 

0 

Coronation 

9 

0 

0 

3 

0 

0 

1 

10    0 

0 

Results 

of 

Variety 

Trials. 

Variety. 

Uralla. 

Dumaresq. 

1 

Red 

Range. 

1 

Oennina- 

Yield  per 

Germina- 

Yield per     | 

Germina- 

Yield per 

tion. 

Acre. 

tion. 

Acre. 

1 

tion. 

Acre. 

t.     c.  q. 

lb. 

t.     c.  q. 

lb. 

t.   c.    q.  lb. 

Factor    

Very  good 

3    18    3 

2 

Fair 

2    19    0 

25  1 

Bad 

6    12    2    10 

Queen  of  the  Valley  . . 

Good 

3      0    0 

0 

Good 

2    18    3 

23  1 

Mavnuui  Bonum 

Very  good 

2      5    3 

6 

Very  bad.. 

6    12    0      0 

Brownell's  Beauty      . . 

Good 

2      4    0 

22 

4    19    0      0 

Early  Manistee 

Fair 

1     18    1 

11 

1 

Failed      . . 

Failed. 

Surprise 

Fair 

1     17    3 

22 

Bad 

2      8    0 

U 

Failed 

Failed. 

Camian  . . 

Fair 

1     17    2 

20 

Fair 

3      9    0 

0  ; 

Very  bad.. 

4     19    0      0 

Manhattan 

Good 

1     11     1 

25 



4      8    3    26 

Dalhousie 

Good 

1     19    1 

24 

Sussex 

Good 

19    0 

22 

Coronation 

Bad 

10    0 

10 

Very  bad.. 

1      2    3 

18 

Good 

11      9    0    26 

Satisfaction      . . 

Good 

1 

2    15    0 

22 
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Results  of  Variety  Trials — continued 

Variety. 

Llangrothlin. 

Tenterfleld. 

Germination. 

Yield  per 
Acre. 

Germination. 

Yield  per 
Acre. 

Factor    .. 
Queen  of  the  V 
Magnuni  Bonur 
Brownell'a  Bea 
Early  Manistee 
Surprise 
Carman  . . 
Manhattan 
Dalhouise 
Sussex    . . 
Coronation 
Satisfaction 

alley  . 
a 
Lity     . 

Bad   .. 
Bad   .. 
Bad   .. 
Bad   .. 
Bad    .. 
Very  bad     . . 
Bad   .. 
Very  bad 

Bad  " ! !   '     . . 

t.     c.  q.    lb. 
2      8    10 
2      4    0      0 
2      5    0      0 
2      7    3      0 
1    14    2      0 
14    2      0 

1  18    0      0 

2  3    2      0 

2    "s"i"  0 

Fair  . . 
Fair  .. 
Fair  . . 
Very  sood  . . 
Good . . 
Good . . 
Fair  .. 
Good.. 

Good. 
i        

t.    0.    q.    lb. 
5    10    0      0 

5  12    2      0 
4     11     1      0 

6  10    0      0 

4  2    2      0 

5  12    2      0 
5      5    0      0 
4      0    2    15 

4   io'o"    (t 

Results  of  Fertiliser  Trials. 


Fertiliser  per  Acre.* 


Uralla. 


Duraaresq. 


Red  Rantce.      Llangothlin.   Tenterfleld. 


No  manure 

Basic  superphosphate  2  cu-t.  per 

acre  

Superphosphate,  2  cwt.  per  acre 
P7  Mixture,  at  8  cwt.  per  acre  . 
P5  Mixture,  at  2}  cwt.  per  acre  . 
P8  Mixture,  at  3  cwt.  ])er  acre 


q.  lb, 
1    23 


1    10    1      9 

1  11     1    25 

2  6    0      8 


t.    0.   q.  lb. 
2      4    0      7 


2    16 


0 


lb. 
22 


17    0  22 

8    3  26 

1  0 

2  20 

3  4 


14 


c. 

q- 

lb. 

18 

0 

0 
0 

8 

2 

6 

8 

0 

4 

2 

0 

7 

0 

0 

c.   (J.  lb. 
7    2      0 


3  17  2 

4  6  2 

5  2  2 
5  0  0 
4  IS  3 


•The  cost  of  the  fertilisers  mentioned  (with  composition  indicated  in  parentheses)  is  as  follows  :— Super- 
phosphate, 5s.  per  cwt.  ;  basic  superphosphate,  (is.  Od.  per  cwt.  ;  P5  mixture  (superphosphate  4  parts, 
sulphate  of  potash  1  part),  Ts.  6d.  per  owt.  ;  P7  mixture  (superphosphate  and  bonedust  equal  parts),  7s.  fid. 
per  cwt. ;  P8  mixture  (superphosphate  0  parts,  sulphate  of  potash  2  parts,  bonedust  2  parts),  10s.  per  cwt. 

Relative  Value  of  DiflFerent  Fertilisers.   . 


Fertiliser  per  Acre. 


Cost  of     I  Average  Yield 
Fertiliser  1     per  Acre, 
per  Acre,      all  Districts. 


Average 

Increase  in 

Yield  per 

Acre. 


Value 
of  Average 

Increased 
Yields  at  £6 

per  ton.* 


Profit  per 
Acre  due  to 
Fertilisers. 


No  manure 

Basic   superphosphate,  2  cwt.  per 

acre 13 

Superphosphate,  2  cwt.  per  acre  . .  j  10 

P7  Mixture,  at  3  cwt.  per  acre       ..;  22 

P5  Mixture,  at  2i  cwt.  per  acre     ..':  18 

P8  Mixture,  at  3  cwt.  per  acre       . .  30 


14 


lb. 
5 


0  0    15 

1  3  18 
5  0  20 
7  0*  9 
7  17 


C.   q.     lb. 


6  2  10 

7  1  13 
10  2  15 
12  2  14 
12  3  2 


£    8.    d. 


1  19  0 

2  3  6 

3  3  0 
3  15  0 
3  16  6 


£    8.   d. 


16  0 

1  13  C 

2  0  8 
2  16  6 
2    6  6 


•  The  valuation  of  £6  per  ton  was  taken  hypothetically.    The  potatoes  actually  sold  at  from  £10  to  £20 
per  ton,  so  that  the  profits  were  really  much  larger. 


Conclusions. 
The  results  show  clearly  the  value  of  artificial  fertilisers,  particularly  when 
moisture  was  present.  They  also  demonstrate  the  importance  of  whole  seed 
for  these  experiments,  as  in  every  case  the  yields  were  more  in  accordance 
with  the  germination  than  the  variety  or  the  fertilisers  used.  The  influence 
of  the  season  is  also  very  marked  in  regard  to  the  time  of  planting. 
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The  value  of  a  green  manure  is  also  indicated  at  Dumaresq,  where  fed-off 
oats  were  ploughed  under  as  the  potatoes  were  planted.  The  rainfall  here 
was  very  low,  but  the  yields  were  above  Uralla,  and  Llangothlin  with  a  better 
rainfall.  The  planting  was  later  at  Dumaresq,  so  that  also  must  be  con- 
sidered. Arrangements  have  been  made  here  to  precede  potatoes  with  two 
years  to  sweet  clover  and  rye  grass. 


South-western  Slopes. 


G.  C.  SPARKS,  Acting  Inspector  of  Agriculture. 

In  carrying  out  last  season's  potato  experiments  in  this  district,  the  Depart- 
ment had  the  co-operation  of  Messrs.  E.  M.  Herring,  "  Sheen,"  Batlow,  and 
H.  and  R.  Heinecke,  Tumbarumba.  Adverse  weather  conditions  caused 
total  crop  failure  at  Tumbarumba ;  but  while  the  Batlow  plots  suifered 
severely  from  the  sustained  dryness,  the  autumn  rain  came  in  time  to  ensure 
satisfactory  yields. 

At  Batlow  the  plots  were  on  virgin  basalt  soil,  typical  of  the  soils  of  the 
district.  The  land  was  ploughed  in  March,  twice  cultivated  with  spading 
harrow,  harrowed,  and  sets  ploughed  in  on  28th  November,  the  rows  being 
36  inches  apart,  and  the  sets  15  inches  apart.  The  variety  trial  was 
manured  with  3  cwt.  of  P7  mixture  per  acre.  The  effective  rainfall  was 
12-29  inches. 

Results  of  Variety  Trials  at  Batlow. 


Variety. 

Marketable. 

Small. 

Percentage 
marketable. 

I.     c.    q.    lb. 

t 

c. 

<1 

lb. 

Up-to-Date      

7       2     3    20 

0 

14 

•i 

20 

90-6 

Coronation       

5     13    2      8 

1 

1 

1 

8 

7803 

Factor 

5       110 

0 

14 

3 

4 

8818 

Brownell's  Beauty 

4    17    0      8 

1 

2 

3 

8 

80  9 

Carman  No.  1 

4     13    0    24 

0 

8 

2 

8 

91  5 

Early  Vermont 

2     19    3      4 

0 

19 

2 

0 

75-4 

Early  Manistee 

2     19     1     16 

0 

11 

3 

16 

80-59 

The  season  was  particularly  unfavourable  for  early  varieties,  as  they  were 
compelled  to  complete  their  growing  period  under  distinctly  hostile  condi- 
tions, whereas  the  late  matuiers  were  enabled  to  develop  under  circumstances 
much  more  favourable.  The  results  of  previous  experiment  in  this  locality 
would  seem  to  indicate  that  very  early  varieties  are  unlik(;ly  to  prove  successful 
under  normal  weather  conditions.  This  experiment  tends  to  increase  the 
claims  of  Up-to-Date  as  a  main  crop  variety  for  Batlow,  where  it  has  now 
been  on  trial  for  four  seasons,  and  on  each  occasion  has  compared  very  favour- 
ably with  Coronation  (the  local  standard).  It  will  be  seen  that  this  year 
TJp-to-Date  outyielded  Coronation  by  upwards  of  29  cwt.  per  acre,  at  the  same 
time  producing  a  much  greater  uniformity  of  tuber.  Factor  is  another 
promising  variety,  also  a  white  skin,  and  of  admirable  table  quality. 


42 


Agricultural  Gazette  of  N.S.W. 


[Jan.  2,  1920. 


The   six   plots   used   in   the  manurial  trials  at  Batlow  were  sown  with 
Coronation  and  comprised  five  manured  plots  and  one  unmauured. 

Results  of  Manurial  Trials  at  Batlow. 


Manure  and  Cost  per  Acre. 


Yield. 


P7,  3  cwt.  (258.)         

P5,  2icwt.  (2l8.)       

Superphosphate,  3  cwt.  (IBs.) 
Basic  superphosphate,  3  cwt.  (2l8.) 

No  manure       ...         ...         

Superphosphate,  2  cwt.  (128.) 


t.  0.  q.  lb. 

6  13  2  8 

5  10  0  4 

4  U  2  12 

4  9  1  24 

4  7  1  20 

3  18  0  24 


It  will  be  noted  that  the  application  of  3  cwt.  of  P7  gave  an  increase  of 
26  cwt.  per  acre  against  the  unmanured  plot,  and  at  the  ruling  market  rates 
for  potatoes  showed  a  profit  of  £21  per  acre.  This  is  a  repetition  of  the 
1917-18  success  of  this  mixture,  when  it  increased  the  yield  by  23  cwt.  per 
acre.  The  P5  mixture  has  invariably  proved  effective  at  Batlow,  and  on  this 
occasion  caused  an  increase  of  21  cwt.  per  acre.  It  is  very  evident  that 
the  use  of  artificial  manures  can  be  expected  to  prove  highly  profitable  in 
this  district.  Manurial  trials  have  been  in  progress  since  1912,  and  upon 
each  occasion  the  manured  plots  have  yielded  much  more  heavily  than  the 
unmanured. 

Spacing  Trial  at  Batlow. 


Space  between  sets 
in  drilU. 

Yield. 

t. 

c. 

q- 

lb. 

21  inches 

5 

12 

3 

8 

18      

5 

2 

0 

24 

24      , 

6 

0 

1 

4 

15      „       

4 

12 

1 

0 

12     , 

4 

11 

1 

4 

The  results  of  the  spacing  experiment — designed  to  determine  the  most 
profitable  spacing  between  the  sets  in  the  drills — are  this  year  in  direct  con- 
tradiction to  those  of  past  seasons.  It  will  be  seen  that  the  21 -inch  space 
gave  the  highest  yield;  in  previous  experiments  the  12-inch  and  15-inch 
spacings  proved  most  profitable,  and  this  year's  figures  are  somewhat  difficult 
of  explanation.  The  most  obvious  reason  for  the  above  mentioned  variation 
is  that  in  a  dry  season  like  the  past  the  additional  root  room  afforded  by  the 
wider  spacing  might  prove  beneficial.  Apart  from  this  consideration,  wide 
spacing  is  never  to  be  recommended  on  account  of  the  pronounced  tendency 
to  coarseness  that  is  usually  invited  by  it. 


•"  I  HAVE  found  your  Poultry  Notes  very  helpful  from   time  to  time. 
Marrickville  correspondent. 
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Trefoil  Dermatitis* 


CHAS.  L.  O'GORMAN,  M.R.C.V.S.,  Government  Veterinary  Officer. 

This  disease,  although  known  in  certain  parts  of  New  South  Wales  for  a 
considerable  number  of  years,  may  not  be  recognised  by  many  farmers  under 
the  above  name.  It  is  manifested  by  an  eruption  of  the  skin,  the  parts 
suffering  being  those  that  are  devoid  of  pigment.  Horses  are  generally  affected 
about  the  lips,  nostrils,  coronet  or  pasterns  when  these  situations  have 
white  or  pink  markings ;  cattle  are  also  affected  about  the  lips,  and  any  other 
parts  where  the  coat  is  white.  In  sheep  the  lips,  nostrils,  face  and  ears  are 
the  common  sites  of  the  disease  ;  and  in  shorn  sheep  the  back  and  flanks 
become  affected. 

In  slight  cases  there  may  be  only  redness,  itching,  swelling,  and  subsequent 
desquamation  of  the  epidermis  on  the  white  portions  of  the  skin.  In  more 
extreme  cases,  however,  the  skin,  which  is  at  first  red,  becomes  swollen 
and  covered  with  vesicles  and  pustules,  which  burst  and  discharge.  In 
such  cases  the  affected  parts  often  become  covered  with  crusts  or  scabs  of 
dried  exudate  and  blood,  and  very  commonly — a.s  a  result  of  the  animal 
biting,  scratching,  or  rubbing  the  affected  parts — large  raw,  excoriated  sur- 
faces are  produced  which  may  suppurate,  or  dry  and  become  ciucked  and 
fissured.  Necrosis  and  sloughing  may  follow  as  a  result  of  infection  of  these 
wounds,  and  the  loss  of  an  ear  is  not  an  uncommon  occurrence  in  sheep. 

Of  Dietetic  Origin. 

In  the  absence  of  any  definite  knowledge  as  to  its  true  nature,  this  disease 
was  generally  known  as  "  aphis  disease,"  the  aphis  being  regarded  as  the 
cause,  notwithstanding  the  fact  that  aphides  were  never  found  on  the 
lesions. 

Light  was  thrown  on  the  subject  by  the  investigations  carried  out  by  Dr. 
Dodd,  D.V.Sc,  F.R.C.V.S.,  a  rep(nt  by  whom  was  published  in  1916,  which 
proved  conclusively  that  the  disease  was  not  due  to  aphides,  but  was  dietetic 
in  origin,  being  caused  by  feeding  mainly  or  exclusively  upon  the  common 
trefoil  (Medicago  denticnlata).  It  was  found  that  feeding  on  trefoil  rendered 
the  skin  very  sensitive  to  the  sun's  rays  ;  and  when  exposed  to  continual 
direct  sunshine  an  erythematous  dermatitis  was  produced  on  the  pink  or 
white  portions  of  the  skin,  i.e.,  on  the  unpigmented  parts.  Even  in  the 
unpigmented  areas  lesions  do  not  occur  if  such  areas  are  protected  from  the 
direct  rays  of  the  sun. 

Three  factors  were  found  to  be  necessary  for  the  production  of  thisj 
disease: — (1)  The  food  must  consist  entirely  or  mainly  of  trefoil;  (2)  the 
animal  must  possess  unpigmented  skin ;  (3)  such  unpigmented  skin  must  be 
exposed  to  the  direct  action  of  the  sun's  rays. 
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It  is  well  known  that  certain  plants  produce  a  similar  eruption  of  the 
skin — as,  for  instance,  buckwheat,  alsike  clover,  and  red  clover.  A  similar 
outbreak  has  also  been  recorded  in  horses  working  among  growing  potatoes. 
In  liability  to  the  disease,  individual  idiosyncrasy  plays  some  part ;  all 
animals,  though  equally  exposed,  are  not  equally  attacked.  The  white  face, 
however,  suffers  more  than  the  white  legs,  apparently  because  of  its  more 
constant  exposure,  the  absence  of  shadow  from  the  trunk,  and  the  delicacy  of 
the  skin,  and  the  fineness  and  thinness  of  the  hair. 

Typical  Predisposing  Circumstances. 

In  an  outbreak  which  occurred  recently  in  the  Dubbo  district,  the  circum- 
stances and  symptoms  were  so  typical,  and  so  fully  bear  out  the  findings  of 
Dr.  Dodd,  as  to  be  of  sufficient  interest  for  brief  description. 

A  flock  of  sheep  (principally  wethers)  were  brought  up  for  shearing,  at 
which  time  they  were  all  perfectly  healthy.  After  being  shorn,  they  were 
divided  into  two  lots,  one  of  which  was  turned  on  to  a  pasture  which  con- 
sisted almost  solely  of  trefoil,  the  other  lot  being  placed  in  a  paddock  free 
from  it.  A  week  later,  the  wool  on  the  sheep  that  were  in  the  trefoil 
paddock  l^egan  to  peel  off  along  the  back  and  in  patches  on  the  sides,  leaving 
the  skin  quite  bare.  Intense  redness  and  tumification,  with  violent  itching 
and  rubbing,  were  evidenced,  while  in  some  cases  vesicles  with  yellowish 
contents,  sores  and  scabs  appeared,  l^esions  also  occurred  on  the  ears, 
nostrils  and  around  the  mouth,  though  these  were  not  so  pi'onounced  as  those 
on  the  back.  A  striking  contrast  was  afforded  by  a  few  black  sheep  in  this 
lot,  which,  although  shorn  and  under  identical  conditions  as  to  feed  and 
exposure  to  sunshine,  remained  quite  unaffected,  the  pigmented  skin  of  these 
black  sheep  accounting  for  their  immunity. 

An  inspection  of  the  sheep  on  the  trefoil-free  pasture  showed  that  they 
had  remained  perfectly  healthy.  On  removal  of  the  affected  sheep  from  the 
trefoil,  recovery  commenced,  and  in  a  fortnight's  time  a  distinct  growth  of 
wool  could  be  observed  on  the  previously  denuded  parts. 


Earm  Book-keeping. 


Without  accurate  book-keeping  no  farmer  can  tell  exactly  how  he  stands  or 
how  much  he  has  made  or  lost  over  any  period.  It  may  be  argued  that  with 
the  best  kept  accounts  he  cannot  tell  exactly  how  he  stands,  owing  to  varia- 
tion in  the  standard  of  fertility  of  his  farm  or  other  factors,  whicli  can  only 
be  estimated.  But  he  will  know  his  exact  financial  poiition,  and  the  finan- 
■cial  results  of  his  farming  over  a  given  period.  The  farmer's  books  show 
him  whether  his  past  management  has  been  on  the  best  lines,  and  by  judging 
from  results  he  can  vary  his  present  and  future  policy.  For  other  I'easons 
which  need  not  })e  gone  into  in  detail,  e.g.,  income  tax  questions,  labour 
problems,  &c.,  books  are  necessary  to  the  present-day  agriculturist.  That 
he  is  aware  of  the  fact  is  evident  from  the  keen  interest  that  is  being  taken 
in  the  question  of  farm  accounts  at  the  present  moment. — Journal  of  the 
Board  of  Agriculture,  England. 


Jan.  2,  1920.] 


Agricultural  Gazette  of  N.S.W. 


45 


New  South  Wales  Choicest  Butter* 

Percentage  of  Butter-fat  and  Water. 


L.  T.  MacINNES,  Dairy  Expert. 

In  connection  with  the  testing  of  pure-bred  dairy  cows,  under  the  United 
Pure-bred  Dairy  Cattle  Breeders'  Association's  testing  scheme,  the  standard 
for  estimating  commercial  butter  from  butter-fat  was  last  year  fixed  at  83  lb. 
of  butter-fat  in  1001b.  of  commercial  butter.  In  order  to  verify  this  ratio, 
and  at  the  same  time  ascertain  as  accurately  as  possible  under  practical 
conditions  the  fat  and  water  content  of  New  South  Wales  choicest  butter 
manufactured  under  the  system  of  neutralising  and  pasteurising  of  cream 
before  churning  now  generally  adopted,  I  arranged  to  obtain  samples  during 
every  month  for  a  period  commencing  October,  1918,  and  ending  September, 
1919,  from  butter  factories  representing  all  the  varied  conditions  under 
which  butter  is  manufactured  in  this  State.  These  samples  were  transmitted 
regularly  to  the  Chemist's  Branch  of  this  Department  for  analysis,  and  the 
results  of  the  analyses  are  now  made  available. 

The  samples  were  taken  from  the  following  butter  factories  : — Bega,  Nowra, 
Goulburn,  Singleton,  Scone,  Tamworth,  Dungog  Co-operative,  Upper  Manning 
River  (Wingham),  Manning  River  Co-operative  Dairy  Co.,  Macleay  River 
(Kempsey),  Upper  Bellinger,  Ulmarra,  Casino,  Kyogle  Central,  North  Coast 
Co-operative  Co.  (Lismore),  Foley  Bros.  (Lismore),  Nimbin,  Ballina,  North 
Coast  Co-operative  Co.  (Byron  Bay  and  Murwillumbah),  and  Tweed  River 
Butter  Co. 

In  working  out  the  average  percentage  of  butter-fat  and  water  for  each 
month  from  the  samples  of  choicest  butter  analysed,  the  actual  output  of 
•choicest  quality  butter  of  each  factory  concerned  was  taken  into  account. 
This  was  also  done  in  airiving  at  the  average  content  for  the  whole  year. 
The  following  table  gives  the  total  output  of  choicest  quality  butter  of  these 
twenty-one  butter  factories  for  each  month  of  the  period  covered  by  the 
investigations,  with  the  average  fat  and  water  percentage  contained  therein : — 


Month. 

Clioicest 
Butter. 

Percentage  of 
Butter  Fat. 

Percentage  of 
Water. 

October,      1918 

lb. 
2,176,201 

83  12 

14-63 

November,      ,, 

2,486,576 

83-84 

13-71 

December,      ,, 

2,740,084 

83-06 

1418 

January,     1919 

2,347,860 

83-24 

14-18 

February,       ,, 

1,665,691 

83-84 

13-71 

March,           ,, 

2,549,445 

83-42 

1409 

April,             ,, 

2,685,655 

83-28 

14-17 

May,               ,,             ... 

2,557,110 

82-91 

14-19 

June,              ,, 

1,935,037 

82-97 

14-4 

July, 

1.428,319 

83-35 

14-78 

August^         „ 

1,173,070 

83-9 

13-92 

September,    „ 

1,230,797 

83-28 

14-26 
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In  order  to  arrive  at  the  average  of  the  whole  of  the  samples  analysed 
during  the  twelve  months,  it  was  necessary  to  work  out  each  month  the 
pounds  of  fat  and  the  pounds  of  water  approximately  contained  in  the  amount 
of  choicest  butter  for  each  individual  factory  for  every  month  of  the  year, 
basing  the  calculations  on  the  percentage  of  fat  and  water  as  disclosed  by  the 
analyses  of  the  samples  submitted.  The  total  quantity  of  choicCvSt  quality 
butter  represented  by  these  analyses  for  the  whole  twelve  months  was 
24,975,845  lb.  The  average  fat  and  water  content,  ascertained  cot  the  above 
lines,  was  83'32  per  cent,  fat  and  14'14  per  cent,  water. 

This  is  the  most  comprehensive  series  of  analyses  for  fat  and  water  under- 
taken by  the  Department.  The  amount  of  clerical  labour  involved  in  arriving 
at  the  true  averages,  bHsed  on  the  actual  output  for  each  month  of  every 
factory  whose  butter  was  analysed,  was  very  great.  The  clerical  work  was 
carried  out  in  the  office  of  the  Dairy  Branch,  and  the  analyses  by  Mr.  A.  A. 
Ramsay,  Principal  Assistant  Chemist,  at  the  Chemist  Branch.  The  managers 
of  all  the  factories  whose  butters  were  analysed  have  been  supplied  with 
details  showing  th«»  analyses  of  their  own  butter  for  each  month  of  the  period 
during  which  the  investigations  took  place. 

It  will  be  seen  that,  as  the  result  of  these  analyses,  the  standard  adopted 
for  estimating  butter  in  connection  with  the  yields  of  dairy  cattle  is 
approximately  correct.  It  will  also  be  seen  that  the  average  moisture  content 
is  well  within  the  standard  laid  down  in  the  Dairy  Industry  Act  (16  percent.) 
and  that  the  variation  of  both  fat  and  water  averages  from  month  to  month 
was  very  small. 


Poison  Baits  for  Wbite  Ants. 

There  is  still  much  to  be  learned  regarding  the  resistant  properties  of 
different  Australian  timbers  in  relation  to  white  ants.  A  poison  bait 
generally  considered  effective  may  be  made  by  the  admixture  of  an  ounce  of 
arsenic  to  a  pound  of  treacle,  but  I  would  recommend  that  arsenite  of  soda 
(a  similar  quantity),  rjughly  one-third  of  which  is  arsenic,  should  be 
substituted  for  that  ingredient  This  should  be  dissolved  in  hot  water  and 
then  mixed  with  the  treacle. 

The  bait  is  poured  into  the  woodwork  of  floors  or  joists  which  are  not 
going  to  be  removed,  but  which  may  be  harbouring  the  ants ;  it  percolates 
through  any  damaged  wood  and  coats  it  with  poison.  A  mixture  of  1  oz. 
Paris  green  and  1  lb.  pollard,  brought  to  the  consistency  of  putty  by  the 
addition  of  a  little  sweetened  water,  has  also  been  found  useful.  This 
should  be  forced  into  the  wood  it  is  not  desired  to  remove. — W.  W. 
Fkoggvtt,  Government  Entomologist. 


The  chief  factor  in  the  fert-iliser  position  is  that  farmers  cannot  aflFord 
small  crops  on  their  arable  land. — Journal  of  the  Board  of  Agriculture, 
England. 
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The  Pruning  of  the  Vine. 

[Continued  from  Vol.  XXX,  page  808.] 


H.  E.  LAFFER,  Viticultural  Expert. 

Treatment  Of  Annual  Growths. 

A  spur  may  be  defined  as  a  portion  of  the  annual  wood  of  the  vine  which 
has  been  cut  back  to  a  general  length  of  two  buds.  In  some  cases  three,  or 
even  four,  buds  are  left,  but  such  are  an  exception  in  the  general  treatment 
of  the  vine. 

A  rod  is  a  portion  of  the  annual  growth  which,  mainly  for  purposes  of 
fruit  production,  is  cut  back  to  a  length  greater  than  four  buds  and  tied 
down  by  its  extreme  end  to  a  wire  or  some  portion  of  the  vine. 

By  reason  of  the  limited  number  of  buds  constituting  a  spur,  the  growth 
from  each  under  normal  conditions  is  strong,  and  capable  of  developing  large 
bunches  of  fruit,  as  well  as  providing  wood  for  re-establishing  the  spurs  in 
the  following  year.  The  spur  may  thus  be  said  to  fill  a  dual  purpose  in 
providing  both  the  fruit  and  the  wood  from  which  the  framework  of  the  vine 
is  built  up.  Consequently,  it  will  be  readily  understood  that  in  selecting  the 
spurs,  all  things  being  equal,  the  preference  should  be  given  to  those  which 
will  maintain  or  improve  the  general  contour  of  the  vine.  By  reason  of  the 
limitation  of  the  number  of  buds  on  a  spur-pruned  vine,  it  can  naturally 
carry  a  greater  number  ©f  secondary  arms  as  compared  with  one  which  is 
rod-pruned.  In  fact,  it  may  be  said  that  the  number  of  secondary  arms  is 
limited  only  by  the  vigour  of  the  vine. 

In  the  case  of  rod-pruned  vines,  the  purpose  of  the  rod  is  purely  for  fruit 
production,  and  therefore  its  position,  in  so  far  as  it  afi"ects  the  shape  of  the 
vine,  need  not  be  considered.  The  rod  is  of  only  a  temporary  nature,  and  it 
is  removed  at  the  pruning  subsequent  to  its  having  borne  fruit. 

In  view  of  the  numerous  buds  which  have  to  be  nourished,  the  individual 
growths  are  generally  weak,  and  are  therefore  not  suited  to  the  purpose  of 
renewing  the  fruiting  wood.  Apart  from  this  fact,  the  canes  upon  fruiting 
rods  are  usually  a  long  way  from  the  permanent  wood  of  the  vine.  Under 
these  circumstances  the  use  of  these  canes  would  lead  to  a  badly  constructed 
framework.  In  order  to  overcome  this  difficulty,  the  spur  is  used  in  conju::c- 
tion  with  the  rod.  The  former  assures  renewal  of  good  strong  canes,  whicd 
may  be  used  for  the  purpose  of  re-forming  while  the  rod  is  carrying  the  fruit. 
With  this  object  in  view,  it  follows  that  the  spur  must  be  given  preference 
of  position  in  so  far  as  it  influences  the  shape  of  the  vine.  It  is  preferable  to 
select  a  well-placed  water  shoot  rather  than  a  badly-placed  fruit  shoot.  The 
rod,  on  the  other  hand,  must  be  a  fruit-bearing  cane,  and  the  question  of  its 
position  on  the  vine  does  not  matter  so  long  as  it  yields  the  fruit.  Under 
normal  conditions  of  growth  the  spur  and  the  rod  will  be  created  from  the 
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two  canes  upon  the  previous  year's  spur,  the  lower  one  being  made  into  the 
new  spur,  and  the  upper  one  the  new  rod.  When  the  vine  is  wholly  spur 
pruned,  the  spurs  should  always  be  fruit-bearing  wood. 

Beasons  for  Bod  and  Spur  Pruning. 

There  are  several  reasons  for  adopting  this  differential  treatment  in  the 
annual  pruning  of  the  vine.  The  accumulated  results  of  experience  in  vine 
pruning  have  demonstrated  that  whereas  some  varieties  yield  th-j  best  results 
from  spur  pruning,  others  again  give  more  fruit  if  pruned  with  one  or  more 
rods. 

In  certain  varieties  the  fruit-bearing  wood  is  produced  from  practically  any 
healthy  bud  upon  a  fruit-bearing  cane.  In  these  varieties,  the  reduction  of 
the  canes  to  short  spurs  assures  a  prolific  fruiting.  An  extension  of  these 
spurs  into  rods  would,  under  normal  conditions  of  culture,  result  in  over- 
production, with  a  consequent  falling  off  in  the  quality  of  the  fruit.  Such 
varieties  are  generally  large-bunched,  as  in  the  case  of  table  grapes,  and 
where  quality  is  required  there  is  no  doubt  that  this  system  of  pruning  gives 
excellent  returns.  There  are  cases  wherein  the  normal  size  of  the  bunch  is 
small  to  medium,  and  although  they  will  fruit  very  satisfactorily  on  the  spur 
system,  the  maximum  weight  of  fruit  possible  would  be  below  the  normal 
capabilities  of  a  strong  vine.  Under  conditions  which  are  conducive  to 
vigour,  the  use  of  rods  in  conjunction  with  spurs  assures  a  much  heavier 
crop.  Such  conditions  are  supplied  by  irrigation  on  very  fertile  soil  with  a 
good  rainfall.  The  same  object  can  be  secured  to  a  great  extent  by  increasing 
the  number  of  spurs  to  such  an  extent  as  to  very  materially  increase  the  crop, 
but  unless  this  can  be  jiccomplished  without  excessive  crowding  it  is  better 
to  make  use  of  some  rods.  On  the  other  hand,  when  the  vines  are  but 
normal  to  weak  in  their  growth,  the  spur  only  should  be  used.  This  same 
rule  applies  in  vines  which  are  normally  rod-pruned,  but  may  become  weak- 
ened from  some  reason  or  other.  As  a  temporary  expedient,  the  rods  should 
be  dispensed  with  for  a  year,  in  order  to  renew  the  strength  of  the  canes 
upon  the  spurs. 

There  are  other  varieties  which  have  a  different  habit  of  fruiting,  and  to 
which  the  spur  system  does  not  apply  satisfactorily.  In  these  cases  the 
fruiting  canes  are  developed  from  buds  at  some  distance  from  the  base  of  the 
cane,  usually  extending  from  about  the  fifth  or  sixth  bud  towards  the 
extremity.  It  follows,  then,  that  if  the  cane  is  suppressed  to  form  a  spur, 
there  will  be  practically  no  crop  of  fruit.  The  pruning  of  these  varieties 
necessitates  the  use  of  rods  for  fruit-production,  and  in  general  they  range  from 
six  up  to  ten  or  twelve  buds,  according  to  the  vigour  of  the  vine. 

In  all  cases  the  grower  should  have  a  knowledge  of  the  habit  of  fruiting 
of  his  vines,  and  he  should  adopt  the  system  of  pruning  to  suit  the  conditions 
of  soil  and  climate  under  which  he  may  be  working. 

If  table  grapes  are  the  objective,  with  few  exceptions  the  spur  system  will 
prove  the  best,  by  reason  of  the  more  uniform  size  and  quality  of  both 
bunches  and  berries. 


Jan.  2,  1920.]  Agricultural  Gazette  of  N .S,W ,  4^ 


Fig.  5. — A  weak  growing  vine,  spur  pruned  on  two  short  main  arms. 


fig.  6. — A  strong  vine,  rod  and  spur  pruned. 


Fig.  7. — Diagramatic  representation  of  a  watershoot  and  its  treatment  in  siiortening; 
back  a  secondary  arm. 


60  Agricultural  Gazette  oj  N.S.W.  [Jan.  2,  1920. 

Some  of  the  best  known  varieties  grouped  under  the  spur  system  of 
pruning  are  as  follows: — Muscat  Hamburgh,  Black  Hamburgh,  Doradillo, 
Muscat  Gordo  Blanco,  Muscat  of  Alexandria,  Grand  Turk,  Duke  of 
Buccleugh,  Temperano,  Trebbiano,  Sweet  Water  (Palomeno),  Palomeno 
Blanco,  Lady's  Finger,  Black  Malaga,  Red  Malaga,  Red  Prince,  Santa  Paula, 
Pedro  Ximenes,  Gros  Colmau,  Trentham  Black,  Frontignac,  Belas  Blanco, 
Royal  Ascot,  Ulliade,  Whortley  Hall,  Chasselas,  Royal  Muscadine. 

The  exceptions  amongst  table  varieties  are : — Walthara  Cross,  Daria 
(Ohanez),  Sultana  Centennial,  Raisin  des  Dames,  Cornichon,  and  Crystal. 
The  above-mentionetl  varieties  appear  to  yield  more  consistent  crops  if  pruned 
with  a  proportion  of  rods. 


-A  badly  consiructed  arm,  and  tne  method  ot  training  a  water  shoot  to  replace  it. 
Next  year  the  old  arm  will  be  cut  off  at  AB 

Wine  Varieties. 

Amongst  tiie  varieties  normally  devoted  to  wine-making,  Mataro,  Grenache, 
Doradillo,  White  Hermitage,  Pedro,  Blanquette,  Verdelho  (Madeira),  and 
Hunter  River  Riesling  (Semillon),  all  respond  to  spur  pruning.  These  vines, 
however,  growing  under  conditions  which  develop  great  vigour,  will  return 
much  heavier  crops  when  pruned  to  the  rod  and  spur.  The  same  may  be 
said  of  most  of  the  spur  pruned  table  varieties  when  size  and  quality  of  the 
individual  bunch  are  sacrificed  for  the  purpose  of  securing  heavier  crops. 
This  can,  of  course,  be  safely  undertaken  where  irrigation  is  possible,  or  upon 
soil  which  is  more  than  ordinarily  fertile. 

Wine  varieties  which  should  always  be  rod  pruned  if  full  crops  are  to  be 
secured,  are  the  Riesling,  Shiraz  (Hermitage),  Malbeck,  Carbernet,  and 
Sercial.  One  vine,  the  Zante  Currant,  may  be  placed  in  a  class  by  itself, 
demanding  treatment  differing  frotn  all  other  varieties.  By  nature  it  is 
exceedingly  vigorous,  and  in  order  to  curb  its  rampant  growth  the  vine  was 
for  many  years  heavily  loaded  with  rods.    Even  then  the  setting  of  fruit  was 
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most  unsatisfactory.  Subsequent  to  the  general  adoption  of  the  practice  of 
"  cincturing,"  or  "  ring-barking,"  the  non-setting  habit  has  been  overcome  to 
such  an  extent  that  it  is  the  common  practice  among  currant-growers  to 
totally  spur  prune  the  vine.  A  large  number  of  spurs  are  left  in  order  to 
secure  a  heavy  crop.  The  cost  of  pruning  is  thus  reduced  and  the  operation 
simplified.  The  fruit  at  the  same  time  is  more  uniform  in  quality.  In 
successful  commercial  practice  there  is  no  system  of  pruning  in  which  rods 
alone  are  left.  Certain  devices  have  been  tried  with  a  view  to  abolishing  the 
spur,  but  in  practice  they  all  fail,  no  matter  what  their  theoretic^il  claims 
may  be.  As  the  rod  is  established  solely  for  fruit  production,  it  follows  that 
a  definite  number  of  spurs  in  proportion  to  the  rods  are  needed  for  renewals 
in  the  following  year.  To  this  end,  the  rule  is  to  leave  at  least  the  same 
number  of  spurs  as  there  are  rods,  but  more  generally  the  spurs  exceed  the 
rods  in  number. 


Fig.  9, — An  old  vint  cut  back  through  ihe  stem  shoAini;  several  water  shoo's. 


The  normal  production  of  wood  from  a  spur  during  the  season  will  be  two 
well  developed  canes ;  possibly,  by  reason  of  the  base  buds  bursting,  there 
may  be  more.  In  any  case,  having  in  view  always  the  advisability  of 
increasing  or  decreasing  the  number  of  secondary  arms  when  seeking  to  renew 
the  spur,  one  naturally  selects  the  lowest  suitable  fruit-bearing  cane,  the  rest 
being  removed.  When  re-establishing  a  rod  as  well  as  the  spur,  it  must  be 
borne  in  mind  that  the  rod  must  be  fruit-bearing,  and  the  new  spur  will  be 
formed  from  the  lower  and  the  rod  from  the  upper  cane.  As  the  spur  need 
not  in  this  case  be  fruit  wood,  it  is  preferable  to  use  a  well-placed  water 
shoot  rather  than  a  badly-placed  fruit  shoot.  In  cases  where  only  one  fruit 
shoot  is  available,  but  where  there  are  good  water  shoots  in  suitable  positions, 
the  rod  is  made  from  the  fruiting  cane  and  the  spur  from  the  water  shoot. 
Should  the  choice  be  limited  to  one  cane  only,  the  rod  must  be  temporarily 
abandoned  in  favour  of  the  spur.      Similarly,    vines   which   are   normally 
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rod-pruned  will  be  reduced  to  spurs  only  should  they  become  unduly  weak 
from  any  cause.  The  rods  are  again  replaced  if  ordinary  vigour  is  regained. 
Much  depends  upon  the  judgment  of  thepruner  in  maintaining  the  balance 
of  vigour.  By  overloading  the  vine  with  fruit-bearing  wood,  it  is  possible  to 
so  reduce  the  general  vigour  of  the  growth  that  in  the  following  year  there 
is  little  wood  strong  enough  to  renew  the  rods.  Such  an  error  of  judgment 
may  be  due  to  climatic  factors,  but  in  any  case  the  results  are  the  same. 
Should  the  error  be  noted  soon  enough — such  as,  for  instance,  during  a 
particularly  dry  summer — a  good  deal  may  be  done  if  it  is  possible  to  remove 
a  proportion  of  the  rods  by,  say,  the  end  of  November.  This  has  been  done 
in  times  of  drought  with  good  results.  The  same  may  occur  when  for  some 
reason  the  setting  of  fruit  has  failed ;  then,  having  failed  in  their  purpose, 
the  rods  may  be  removed  if  thought  expedient.  The  only  alternative  upon 
a  weakened  vine  is  to  temporarily  suspend  rod  pruning  until  the  normal 
vigour  has  been  regained.  This  may  be  accomplished  in  one  year,  or  it  may 
take  longer.  It  is  impossible  to  lay  down  any  rule  as  to  the  number  of  spurs 
and  rods  which  vines  generally  may  carry  successfully,  for  the  I'eason  that  so 
many  outside  factors  are  involved.  The  strength  of  the  vine  at  time  of 
pruning  can  only  be  gauged  by  the  number  and  dimensions  of  the  matured 
canes.  Taking  into  consideration  the  amount  of  fruit-bearing  wood  carried 
in  the  previous  year,  the  experienced  pruner  decides  whether  this  should  be 
increased  or  decreased.  In  all  cases  it  is  well  to  have  a  reserve  on  the  side 
of  the  wood  development,  as  it  allows  a  margin  for  the  possibility  of  a  short 
rainfall.  Apart  from  this,  a  vine  which  is  working  up  to  its  maximum 
capacity  of  production  every  year  will  not  last  so  long  as  one  which  makes 
more  wood.  The  fruit  from  the  more  vigorous  vine  will  surpass  the  weak 
one  in  quality,  if  not  in  quantity. 

Treatment  of  Water  Shoots. 

The  water  shoot  is  not  an  unmitigated  evil ;  in  moderation  it  indicates  a 
reserve  of  energy  on  the  right  side,  and  is  useful  in  many  ways.  An 
excessive  number  of  water  shoots  may  be  attributed  to  several  causes.  In 
the  case  of  normally  developed  vines  they  may  be  induced  by  a  period  of 
conditions  more  than  usually  favourable  to  growth.  The  usual  channels  for 
outlet,  represented  by  the  number  of  buds  left  upon  the  pruned  vine,  are 
insufficient,  and  consequently  water  shoots  break  out  from  the  latent  buds. 
Such  conditions  must  not  be  taken  as  indicating  the  need  for  more  liberal 
pruning,  and  it  would  be  unwise  to  make  any  material  departure  from  the 
usual  treatment  of  the  vine. 

When  numbers  of  water  shoots  arise  under  ordinary  conditions  it  is  an 
indication  of  one  of  two  things — either  that  the  vine  is  being  pruned  too 
severely  or  that,  the  older  and  permanent  wood  being  worn  out,  the  sap 
flow  breaks  out  through  latent  buds  in  the  form  of  water  shoots.  In  the 
first  case,  ex'^essive  vigour  is  first  indicated  by  the  bursting  of  base  buds 
upon  the  spurs,  and  the  remedy  is  found  by  increasing  the  number  of  spurs 
or  rods  which  a  vine  may  be  carrying.     In  the  second  it  becomes  necessary 
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to  re-form  the  worn-out  vines  whose  debilitated  condition  is  indicated  by  very 
weak  growth  from  spurs  at  the  summit  of  the  arms.  Finally,  we  may  find 
a  number  of  water  shoots  forced  out  as  the  result  of  severe  frost  destroying 
the  spring  growth.  This  is  an  occurrence,  fortunately  rare,  which  implies  a 
very  short  crop  in  the  following  year.  There  is  no  alternative  but  to  use 
such  fruit  canes  as  may  be  available  and  re-form  the  vine  from  the  water 
shoots.  In  all  cases  the  surplus  ones  should  be  cut  out  as  close  as  it  is 
possible  to  get  them.  The  remainder  will  be  used  as  spurs  in  order  to  renew 
the  portions  killed  by  the  frost. 

A  true  water  shoot — that  is,  one  which  arises  from  a  latent  bud  upon  old 
wood — is  not  fruit-bearing,  but  if  cut  back  to  a  spur  will  produce  canes 
which  will  develop  fruit-bearing  buds.  In  the  succeeding  pruning  these 
canes  may  be  used  either  as  spurs  or  rods  for  fruit  production.  Their  buds 
develop  canes  which  will  carry  fruit,  for  the  reason  that  they  have  behind 
them  two  consecutive  seasons'  growth.     (See  Fig.  7.) 


.-■■  ■■  -■  * 


Fig.  10. — The  same  vine  as  in  Fig.  9,  pruned  to  form  a  new  s.eni  and  main  arms  trom 
one  ot  the  water  shoots. 

In  all  cases,  superfluous  water  shoots  should  be  cut  off  below  the  base 
buds.  If  this  is  not  done,  they  tend  to  grow  again  from  year  to  year,  robbing 
the  fruit  wood  of  much  valuable  energy,  and  proving  a  source  of  additional 
cost  in  pruning.  The  best  way  to  deal  with  all  unnecessary  growths  is  to 
rub  them  off  during  the  spring  while  in  a  soft  condition  and  easily  broken 
out.  Skilfully  carried  out,  this  practice  will  go  a  long  way  to  reducing  the 
cost  of  winter  printing. 

Treatment  of  Secondary  Arms. 

It  has  been  previously  pointed  out  that  one  of  the  aims  of  pruning  is  to 
prevent  undue  lengthening  of  the  secondary  arms  of  a  vine.  It  becomes 
only  a  matter  of  time,  however,  when  the  annual  accumulations  from  the 
base  of  the  spur  place  the  fruit-bearing  wood  at  the  summits  of  long,  bare 
arms.  No  matter  what  care  is  put  into  the  treatment  of  these  arms,  there 
comes  a  time  when  the  general  vigour  of  growth  is  reduced  by  the  distance 
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which  the  sap  must  travel  and  by  the  fact  that  its  flow  is  more  or  less 
impeded  by  accumulations  of  scars  created  by  pruning.  It  will  always  be 
found  that  the  best  results  in  quality  of  fruit  will  be  secured  when  the  wood 
producing  it  is  vigorous  and  situated  fairly  close  to  the  main  branches.  Apart 
from  other  objections,  long  secondary  arms  destroy  the  general  symmetry  of 
the  vine  and  are  more  likely  to  be  broken  by  teams  during  cultivation. 

As  a  general  rule,  it  will  be  found  that  the  more  fertile  the  soil,  and  given 
fair  treatment,  the  longer  will  the  secondary  arms  retain  their  vigour.  It  is 
not  wise  to  unnecessarily  interfere  with  the  more  permanent  portions  of  the 
vine,  and,  so  long  as  they  retain  their  vigour  and  do  not  hamper  cultural 
operations,  there  is  little  occasion  to  shorten  back.  It  should  be  remembered 
that  large  scars,  such  as  those  induced  by  removal  of  arms,  are  best  avoided 
as  they  may  lead  to  troubles,  such  as  dry  rot  and  its  other  attendant  evils, 
white  ants,  borers,  <fec.  Under  ordinary  vineyard  conditions,  however,  there 
comes  a  time  when  the  vigour, of  the  fruiting  wood  diminishes,  either  by 
undue  multiplication  of  the  secondary  arms  or  by  the  interruption  of  sap-flow, 
already  referred  to.  Oftentimes,  old  vines  which  appear  almost  beyond 
recovery  may  be  renewed  by  timely  treatment.  In  the  first  place,  if  there  is 
obvious  overcrowding  of  arms,  the  removal  of  a  proportion  will  result  in 
renewed  vigour  for  the  remainder.  Such  a  course  of  treatment  has  another 
advantage  in  the  fact  that  removal  of  a  number  of  worn-out  secondary  arms 
will  most  likely  give  rise  to  the  development  of  numerous  water  shoots  at  or  about 
the  points  of  removal.     These  will  supply  the  best  possible  means  of  renewal. 

In  all  cases  where  old  vines  are  carrying  long  secondary  arms,  it  will  be 
found  that  strong  water  shoots  arise  from  time  to  time  at  some  points  on  their 
length.  Having  in  view  the  fact  that  water  shoots  are  not  fruit-bearing,  the 
long  arm  is  not  suppressed  right  away  unless  the  terminal  growth  is  so  weak 
as  to  be  quite  useless  for  fruit-bearing  in  the  following  season. 

The  plan  adopted  is  to  cut  the  water  shoot  back  to  one  bud,  with  a  view 
to  securing  one  strong  cane  in  the  following  year.  At  the  next  pruning  this 
cane  will  be  carrying  fruit-bearing  buds,  so  that  the  old  arm  can  safely  be 
cut  off,  leaving  a  strong  spur  as  the  base  of  the  new  arm.  In  rod  pruned 
varieties,  where  it  is  desired  to  replace  a  rod  and  spur,  two  buds  will  be  left 
on  the  water  shoot  instead  of  one,  in  order  to  secure  the  two  canes  for 
re-forming.  At  the  next  pruning,  the  old  arm  can  be  cut  away  and  a  new 
spur  and  rod  created  from  the  two  strong  canes.  (See  Fig.  7.)  One  point 
which  is  too  often  neglected  in  renewal  of  arms  is  the  smoothing  over  of  the 
saw  sections  created  by  their  removal.  A  rough  section,  as  left  by  a  saw, 
will  not  heal  over,  whereas  if  the  surface  is  subsequently  smoothed  with  a 
knife  or  secateurs,  there  is  much  more  chance  of  its  being  absorbed  by  the 
developing  tissue. 

The  vine  responds  to  sympathetic  treatment,  and  is  not  something  which 
may  be  indiscriminately  hacked  about.  In  dealing  with  fully-formed  and  old 
vines,  the  experienced  pruner,  who  should  know  the  why  and  wherefore  of 
his  operations,  looks  two  years  ahead,  assuring  not  only  provision  for  the 
next  crop,  but  renewal  of  worn-out  wood  in  the  seasons  to  come. 
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Renewal  of  Main  Arms  and  Stem. 

Although  the  necessity  for  renewing  these  practically  permanent  portions 
of  the  vine  is  more  remote  than  that  of  the  secondary  arms,  the  occasion 
does  arise.  'Ma.in  arms  can  be  replaced  in  the  same  manner  as  the  secondary 
arms  by  establishing  the  base  of  a  new  arm  from  a  suitably-placed  water 
shoot.  With  trellised  vines  it  may  necessitate  the  use  of  a  stout  water  shoot 
rod  which  will  be  trained  along  the  wire  to  replace  a  worn-out  or  injured 
main  arm.  Upon  this  the  secondary  arms  are  afterwards  built  up.  (See 
Fig.  8.) 

Reconstruction  of  the  whole  vine  by  creating  a  new  stem  is  the  least 
likely,  but,  for  various  reasons,  a  possible  necessity.  Assuming  that  there  is 
sufficient  vigour  in  the  root  system  to  force  out  good  water  shoots  low  down 
upon  the  old  stem,  one  of  these  can  be  utilised  to  re-ci-eate  the  framework  of 
the  vine.  The  growth  from  such  a  cane  is  very  strong,  as  a  rule,  and  until 
it  becomes  stout  enough  to  support  the  weight  of  the  young  growth,  should 
be  securely  staked  or  tied  to  a  trellis  wire.  In  either  case  the  growth 
selected  is  cut  back  to  such  a  height  that  its  growth  will  serve  to  form  the 
main  arras  of  the  new  stem.  From  this  point  the  whole  structure  of  the 
vine  has  to  be  rebuilt  step  by  step.     (See  Fig.  10.) 

(To  be  co7Uinued.) 


Cement  Necessary  for  8,000-gallon  Tank. 

The  following  directions  were  suppUed  by  the  Works  Overseer  to  a  corre- 
spondent asking  for  particulars  as  to  the  quantity  of  cement  necessary  in  the 
construction  of  an  8,000-gallon  overground  concrete  tank  : — 

A  tank  12  feet  in  diameter  would  be  required,  with  an  inside  depth  of 
10  feet,  the  concrete  9  inches  thick,  and  the  reinforcement  about  2  inches  from 
the  outer  face,  including  the  bottom.  The  joining  of  bottom  and  walls 
would  need  to  be  carefully  done.  The  stone  (preferably  crushed)  should  not 
be  larger  than  1^  inches,  and  should  be  mixed  with  sharp,  clean  sand.  Three 
bags  of  cement  should  be  used  to  each  cubic  yard.  The  necessary  quantity 
of  cement  (including  that  for  facing  the  walls  and  bottom)  would  be  sixty  bags. 


Stamping  Eggs  for  Cold  Storage. 

The  practice  of  stamping  eggs  for  purposes  of  advertisement  or  guarantee 
appears  to  be  gaining  favour  with  poiiltry  farmers.  Repljang  to  a  Seven 
Hills  correspondent,  who  wished  to  know  if  the  stamping  of  his  eggs  before 
they  were  put  in  cold  storage  would  in  any  way  harm  them,  the  Poultry 
Expert  wrote  : — The  only  ill  effect  that  could  result  from  stamping  eggs 
sent  into  cold  storage  would  be  from  the  ink  running  or  smudging  with 
moisture,  thus  making  the  eggs  appear  unsightly  when  they  came  out. 
Having  in  view  the  fact  that  eggs  become  moist  on  withdrawal  from  cold 
storage,  the  smaller  the  stamp  and  the  less  ink  used  the  better. 
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Notes  on  the  Apple  Root  Weevil 

{Leptops  hopei). 


W.  W.   FROGGATT,  F.L.S..  Government  Entomologist. 

The  circumstance  Ihatledto  my  further  recent  study  of  this  curious  weevil 
was  the  discovery  by  Inspector  Gallard  that  a  number  of  apple  trees  in  the 
Epping  district,  which  were  being  grubbed  out  by  their  owner  on  account 
of  their  unhealthy  condition,  were  badly  infested  by  its  larvae.  Through  the 
Inspector's  kind  ofl&ces  I  visited  the  affected  orchard,  when  we  were  enabled 
to  study  the  earliest  stages  of  the  life  history  of  the  beetle. 

French,  who  first  described  the  habits  of  this  beetle  as  a  serious  apple-tree 
pest  in  Victoria  ("  Destructive  Insects  of  Victoria,  1891  "),  gave  it  the  popular 
name  of  the  "  apple  root  borer  " — a  rather  misleading  and  unsuitable  one, 
insofar  as  it  does  not  bore  into  the  stem  or  roots,  but  its  larvae,  after  working 
their  way  down  the  trunk,  eat  away  the  bark  and  gouge  a  regular  furrow 
along  the  outer  surface,  following  it  round  until  all  the  bark  of  the  main  roots 
and  the  surface  wood  are  devoured,  and  the  damaged  root  rots.  The  only 
previous  record  of  Leptops  hopei  as  a  root  pest  in  New  South  Wales  was  in 
the  Mount  Pleasant  orchard  at  West  Maitland  many  years  ago.  Mr.  Scobie 
has  recently  informed  me  that  they  disappeared  some  years  ago  and  are 
quite  a  thing  of  the  past  in  that  district. 

This  beetle,  however,  with  several  other  weevils,  has  been  found  on  various 
occasions  doing  a  considerable  amount  of  damage  to  the  opening  buds  of 
vines  and  fruit  trees.  In  this  journal  in  1898  the  writer  published  an  account 
of  damage  caused  by  the  adult  beetles  in  a  vineyard  near  Glenfield,  where 
thousands  of  them  were  hand  picked  and  destroyed  when  feeding  at  night 
on  the  buds  just  as  they  were  bursting  on  the  vines.  The  roots  of  the  apple 
tree  examined  by  us  (as  can  be  seen  in  the  illustration)  were  very  badly 
damaged  by  the  apple-root  weevil  larvae,  but  the  larvae  had  left  the  roots 
and  were  resting  in  a  cell  in  the  hard  clay  several  inches  away  from  the  root, 
and  over  2  feet  beneath  the  surface  of  the  ground.  Our  first  visit  was  made 
on  14th  March  last.  Making  further  investigations  Mr.  Gallard  says  :  "  In 
digging  for  the  fresh  specimens  I  am  sending,  I  completely  undermined  the 
tree,  and  found  that  all  the  roots  deep  down  beneath  it  were  completely 
denuded  of  their  bark,  and  were  dead  up  to  within  9  inches  of  the  surface. 
Above  these  the  main  roots  from  the  trunk,  and  all  the  adjacent  small  roots, 
were  perfectly  sound  and  undamaged.  The  larvae  appear  to  be  in  various 
stages  of  development  from  a  quite  small  state  to  one  apparently  full  fed, 
but  I  did  not  find  any  showing  signs  of  pupation." 
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Life  History  of  Leptops  Jiopei. 
The  full-fed  larva  varies  in  colour  from  dull  white  to  pale  yellow,  resting 
jn  its  clay  cell  in  the  usual  half-curled  state  so  coinmon  in  most  weevil  larvae. 
The  head  is  smooth  and  rounded,  with  the  mouth  parts  reddish-yellow  and 
the  tips  of  the  jaws  black.  The  dorsal  surface  of  the  prothorax  is  smooth 
and  pale  yellow  like  the  head,  the  rest  of  the  thoracic  and  abdominal 
Segments  very  soft  and  deeply  wrinkled,  and  the  terminal  segment  rounded 
and  lobed.  At  this  stage,  when  removed  from  its  earthen  cell,  it  is  so  soft 
and  delicate  to  handle  without  damage  that  one  wonders  how  it  can  work 
its  way  through  the  stiff  clay  in  which  it  is  resting.  Its  length  is  |  of  an 
inch. 


Apple  Roots  destroyed  by  Lep.ops  hypH. 


Full-fed  larvse  were  kept  under  observation  in  damp  earth  for  six  weeks 
without  undergoing  any  transformation,  but  all  of  them  finally  died  without 
pupating.  On  5th  November,  however,  Inspector  Gallard  dug  up  a  pupa 
under  the  roots  of  the  apple  tree,  which  enabled  our  artist  to  figure  it.  From 
the  irregular  development  of  the  larvae  and  pupse  it  is  probable  that  there  is  a 
second  brood  of  beetles  emerging  towai'd  the  end  of  the  summer  as  well 
as  main  broods  in  September  and  October. 

French  has  described  the  peculiar  habit  of  the  beetle  depositing  her  eggs 
upon  an  apple  leaf  and  gumming  the  other  side  over  it,  and  states  that  the 
young  larvse  crawl  down  the  trunk  and  make  their  way  through  the  soil 
to  the  lower  roots  upon  which  they  feed. 

It  was  some  time  before  we  could  verify  these  observations,  though  a  close 
watch  was  kept  upon  the  infested  tree,  where  the  beetles  were  found  to  be 
collecting  together  on  the  tips  of  its  topmost  branches  and  feeding  on  i.he 
foliage.     On    3rd    November,     Mr.    Gallard    found    several  of   the     tree's 
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leaves  folded  over,  and  saw,  on  examination,  that  they  were  gummed 
on  either  half.  On  separating  the  two  halves,  he  found  a  patch  of  eggs  stuck 
to  the  surface  with  the  secretion  that  held  the  leaf  together. 

A  week  later  both  the  Inspector  and  I,  having  enclosed  a  number  of  the 
weevils  in  a  mosquito-net  bag  sewn  round  apple  tree  branches  in  our  respective 
gardens  at  Epping  and  Croydon,  found,  on  examining  the  enclosed  foliage,  a 
number  of  folded  leaves  containing  eggs.  These  eggs  are  semi-transparent, 
■with  a  greenish  patch  at  one  end,  elongate,  cylindrical,  with  the  extremities 
rounded  and  the  sides  slightly  flattened  through  the  pressure  of  the  leaf. 
They  measured  1|  mm.  in  length,  and  were  placed  side  by  side  in  rows.  The 
numbers  in  each  patch  varied  as  follows  : — 97,  66,  62,  37,  and  33.  On  17th 
November  we  found  the  tiny  beetle  larvae  hatching  out  and  crawling  about 
over  the  leaves  and  the  sides  of  the  jar  in  which  they  were  enclosed. 
They  are  curious  dull  white  to  semi-transparent  maggot-like  grubs,  with  small 
brown  heads  and  well  defined  segments  in  the  thorax  and  abdomen.  Though 
legless,  they  were  very  active  in  drawing  themselves  along  by  the  jaws,  con- 
traction of  the  segments,  and  a  fleshy  pad  taking  the  place  of  pro-legs  on  the 
under-surface  of  the  anal  segment.  Watching  their  movements  under  the 
lens,  one  could  see  that  once  they  started  it  would  not  take  them  long  to  reach 
the  base  of  the  tree  trunk,  and  to  enter  the  soil  to  start  their 'work  upon  the 
roots. 

While  digging  in  the  soil  under  the  infested  apple  tree  on  21st  August, 
Mr,  Gallard  obtained  a  perfect  female  beetle  in  an  earthen  cell  about  18  inches 
beneath  the  surface  of  the  ground.  Several  large  larvae  were  obtained  at 
the  same  time  about  6  inches  deeper  in  the  soil,  but  no  pupse  have  been 
found.  Later  on  (4th  September)  he  found  three  adult  beetles  (one  male 
and  two  females)  resting  on  the  limbs  near  the  top  of  the  apple  tree.  The 
following  list  by  Mr.  Gallard  of  the  perfect  beetles  collected  from  the  apple 
trees  in  the  infested  orchard  will  give  some  idea  of  how  the  pest  would  have 
increased  in  this  orchard  if  we  had  not  been  carefully  looking  over  the  trees 
at  regular  intervals  and  collecting  all  the  adult  beetles  : — ith  September, 
3  perfect  beetles;  12th  September,  10;  15th  September,  5;  26th  September, 
12 ;  26th  September,  22  ;   5th  October,  24 ;  6th  October,  6.     Total,  82. 

The  beetles  vary  much  in  size  in  the  sexes,  the  female  being  nearly  a  third 
longer  than  the  male  and  twice  the  bulk.  In  general  form  and  structure 
they  are  alike,  except  that  the  abdomen  of  the  female  is  much  larger  and  her 
wing  covers  are  rounded  on  the  sides,  convex  on  the  dorsal  surface,  and  turned 
down  and  pointed  at  the  apex.  The  sculpture  in  the  sexes  is  the  same, 
the  dorsal  surface  of  the  head  between  the  eyes  to  the  tip  of  the  snout  forming. 

Description  of  Plate. 

1.  Larva  of  Leptops  hopei  (Apple  Root  Weevil). 

2.  Female  beetle  (dorsal  view). 

3.  ,,  ,,      (side  view). 

4.  Male  beetle. 

5.  Tip  of  abdomen  of  male  beetle. 

.    8.  Tip  of  abdomen  of  female  beetle. 
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with  two  deep  parallel  furrows,  three  well-defined  black  ridges.  The  thorax 
is  very  coarsely  and  irregularly  corrugated,  and  the  wing  covers  are  barred 
with  shallow  parallel  furrows,  bearing  rows  of  large  punctures.  The  ground 
colour  of  the  beetles  is  black,  but  the  whole  surface  from  the  tip  of  the  snout 
to  the  tips  of  the  tarsi  is  so  thickly  covered  with  feather-like  scales  and  the 
tarsi  and  antennae  with  fine  hairs  that  hardly  any  of  the  ground  colour  is 
visible.  These  scales  are  reddish  buff,  with  scattered  white  ones  inter- 
spersed or  forming  small  patches  among  them.  Some  (particularly  round 
the  eyes)  are  iridescent  and  pale  opaline  pink.  On  the  legs  there  are  other 
scattered  longer  spiny-shaped  scales. 

Protective  Measures. 

We  have  found  that  the  beetles  emerge  from  the  soil  from  the  early  part 
of  September  until  the  end  of  November.  If  we  can  prevent  them  from 
gaining  access  to  the  foliage,  and  capture  them  when  ascending  the  tree  trunk, 
it  will  be  possible  to  save  the  roots.  A  simple  method  would  be  to  fix  an 
inverted  funnel  or  frill  of  tin  or  stiff  oiled  paper,  over  which  the  beetles 
could  not  crawl,  round  the  trunk,  about  a  foot  from  the  ground,  and  to  go 
round  every  week  in  the  beetle  season  collecting  and  destroying  those 
sheltering  under  the  obstiuction.  Tliey  would  be  much  more  easily  discovered 
there  than  under  the  foliage. 

To  capture  the  small  larvte  crawling  down  the  trunk,  a  band  of  paper 
smeared  with  sticky  matter  could  be  tied  round  it  v/ell  up  from  the  ground. 
Spraying  the  topmost  foliage  with  arsenate  of  lead  would  kill  the  foliage- 
eating  beetles  if  it  was  found  that  they  had  reached  the  leaves. 


Treatment  of  Armillaria  with  Iron  Sulphate. 

A  TREATMENT  which  is  claimed  to  have  saved  many  apple  trees  from  armil- 
laria is  practised  by  Messrs.  Sim,  of  Capertee.  The  fungus,  it  may  be 
remarked,  will  sometimes  remain  about  the  roots  of  a  tree  for  a  long  time 
before  it  makes  sufficient  inroads  to  produce  marked  manifestations  in  the 
tree  of  its  presence.  The  ingredient  used  in  the  protective  treatment 
referred  to  is  sulphate  of  iron,  in  the  proportion  of  1  lb.  to  2  gallons  of 
water.  The  orchardists  above  mentioned  replied  to  an  inquiry  from  the 
Department  as  to  the  appUcation  of  the  treatment  as  follows : — 

The  quantity  applied  to  the  trees  depends  upon  the  area  affected.  Our 
method  is  to  bare  the  roots,  scrape  the  affected  parts,  and  pour  on  the 
solution  from  a  watering  can.  In  bad  cases  the  soil  in  the  vicinity  of  the 
parts  attacked  is  saturated  as  a  safeguard  against  reinfection.  A  gallon 
of  the  solution  may  be  necessary  in  a  severe  case,  and  its  use  would  be  in  no 
way  harmful  to  the  tree. 


"  It  is  well  to  learn  all  we  can  to  enable  us  to  make  the  best  use  of  our 
fruit,"  wrote  a  Henty  correspondent  in  applying  for  a  copy  of  "Fruit 
Preserving,  &c"     "  Many  thanks  for  the  last  fine  budget  of  bulletins." 
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JAMES  HADLINGTON,  Poultry  Expert. 

During  the  year  just  closed  poultry  farmers,  in  common  with  all  breeders 
of  live  stock,  have  found  difficulty  in  procuring  adequate  supplies  of  food 
for  their  flocks,  and  the  tendency  of  prices  has  been  upward  throughout  the 
year.  However,  the  poultry  farmer  has  occupied  a  much  better  position 
in  comparison  with  the  breeders  of  large  stock,  because  while  the  drought 
conditions  that  have  prevailed  have  compelled  the  latter  to  hand- feed  his 
stock,  and  in  addition  to  lose  large  numbers  of  them,  the  poultry  farmer 
has  managed  in  nearly  all  cases  to  feed  his  birds;  and  the  higher  values 
received  for  his  produce,  particularly  for  eggs,  has  not  only  been  a  counter- 
balancing feature,  but  on  a  conservative  estimate  of  production  (say  twelve 
dozen  per  hen)  should  have  placed  him  in  a  better  position  than  in  previous 
years.  In  this  respect  the  poultry  farmer  has,  for  once,  been  fortunate  in 
the  fact  that  the  scarcity  of  eggs  caused  by  high  prices  for  food  in  other 
countries  has  induced  an  export  trade  which  has  assisted  to  keep  up  prices 
here.  At  the  same  time,  it  is  questionable  if  the  export  trade  has  been  solely 
responsible  for  the  higher  values.  High  food  values  are  bound  to  be  followed 
by  higher  prices  for  our  products.  I  fear,  however,  that  a  combination  of 
factors  is  responsible  in  a  great  measure  for  a  lower  standard  of  produc- 
tion on  a  great  number  of  farms. 

That  there  is  something  fundamentally  wrong  is  patent  to  any  observer,^ 
for  while  our  laying  competitions  have  shown  that  egg-production  is  more 
than  being  maintained,  and  that  some  of  our  best  farms  are  also  keeping 
well  up  to  their  best  performances,  the  majority  appear  to  be  suffering  from 
some  malady  that  is  sapping  the  vitality  of  the  industry. 

Observation  leads  me  to  conclude  that  that  malady  is  stunted  chickens, 
due  principally  to  faulty  methods  of  rearing. 

Paradoxical  as  it  may  seem,  the  hatching  of  too  many  chickens  is  also,  in 
my  opinion,  an  incubus  that  is  assisting  to  strangle  the  prospects  of  an 
industry  that  otherwise  would  be  a  thriving  one.  The  desire  to  possess 
too  many  chickens  with  inadequate  provision  for  rearing  them  is  the  principal 
cause  of  the  stunted  growth  complained  of.  Many  farmers  are  increasing 
their  incubator  capacity  who  would  do  better  if  they  increased  their  brooding 
e  juipment. 
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There  is,  perhaps,  no  better  evidence  of  this  fault  than  a  market  report 
that  appeared  in  a  Sydney  paper  early  last  month.     It  ran  as  follows  : — 

Glut  of  Chicks. — The  market  is  overstocked  with  White  Leghorn  chicks  of  four  to  seven 
weeks,  and  they  are  selling  (alive)  at  9d.  to  Is.  2d.  per  pair,  with  a  few  at  Is.  3d.  to  Is.  4d. 
Dark  table  breeds  of  that  age  are  Is.  to  Is.  6d.  per  pair,  with  a  few  at  Is.  7d.  to  Is.  8d. 
Chickens  of  eight  to  twelve  weeks  have  better  sale,  the  White  Leghorns  at  Is.  3d.  to 
Is.  lOd.,  and  the  heavy  breeds  at  Is.  9d.  to  2s.  4d.  per  pair.  Grillers  of  fair  weight  sell 
readily  at  3s.  9d.  to  4s.  6d.  per  pair. 

At  that  very  time  cockerels  from  Ilawkesbury  Agricultural  College  and 
the  soldiers'  settlements,  and  also  from  many  well-managed  private  farms, 
were  making  from  4s.  6d.  to  58.  6d.  per  pair  for  ten  to  twelve  weeks  old 
chickens,  while  four  to  five  months  old  birds  were  making  6s.  6d.  to  12s.  6d. 
per  pair,  and  even  White  Leghorns  were  realising  8s.  and  over. 

The  Outlook  for  1920. 

Many  inquiries  are  being  made  relating  to  the  prospects  of  the  industry 
in  1920,  some  taking  a  pessimistic  view  because  of  the  shadow  of  uncertainty 
that  hangs  over  the  question  of  food  supplies  between  now  and  next  harvest 
time. 

One  thing  can  be  said — there  is  an  ample  supply  of  wheat  in  the  Common- 
wealth, if  not  in  this  State.  This  assurance,  together  with  the  partial  breaking 
of  the  drought  (which  will  result  in  taking  much  of  the  larger  stock  off  the 
consumption  of  mill  offal  and  wheat,  liberating  it  for  the  poultry  farmers), 
should  induce  a  more  optimistic  outlook.  Then  again,  information  received 
by  the  Department  as  to  the  prospects  of  next  season  for  the  export  of  eggs 
points  to  a  period  of  fair  prosperity,  to  say  the  least.  In  the  meantime,  the 
prospects  are,  unfortunately,  for  scarcity  of  foodstuffs  and  consequently  for 
high  prices — a  condition  of  things  that  will  weigh  heavily  upon  the  class  of 
poultry  farmer  which  of  necessity  must  purchase  in  small  lots  and  cannot 
afford  to  stock  up. 

A  Reminder  about  Chicken-pox  (Warts). 

It  should  be  understood  that  chicken-pox  is  a  definite  blood  disease,  and 
that  once  contracted  it  will  run  its  course  in  like  manner  to  a  fever.  There 
is  no  cure,  and  the  only  amelioration  of  the  disease  that  is  possible  once  it 
attacks  a  bird,  is  to  dry  up  the  scabs,  for  which  there  is  nothing  better  than 
tincture  of  iodine. 

The  severity  of  the  disease  can  be  controlled,  however.  In  fact,  a  faithful 
administration  of  flowers  of  sulphur  in  the  morning  mash  at  the  rate  of  1  oz. 
to  fifty  full-grown  birds  two  or  three  times  per  week  for  short  periods  of  two 
or  three  weeks  consecutively,  substituting  Epsom  salts  in  the  drinking  water 
for  two  or  three  weeks  and  then  returning  to  the  sulphur,  will  make  the 
birds  practically  immune.     This  treatment  should  begin  this  month. 

How  to  Cut  a  Bird's  Wing. 
The  flying  propensities  of  such  breeds  as  the  White  Leghorn  makes  the 
cutting   of   wings   almost   imperative,   particularly   when    the   wire-netting 
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enclosures  are  not  good.  The  common  practice  of  cutting'  the  wing  of  a 
pullet  right  across  the  primary,  secondary,  and  wing  coverets  gives  an 
unsightly  appearance  to  the  birds.  One  often  sees  an  otherwise  fine-looking 
lot  of  White  Leghorn  pullets  spoiled  in  appearance  by  the  fact  that  the 
wings  have  been  cut  in  a  manner  suggesting  that  the  side?  of  the  birds  had 
been  driven  in,  or  that  they  are  fiat-sided.  This  is  not  only  unsightly,  but 
it  detracts  from  the  value  of  birds  if  they  are  being  sold  for  stud  purposes. 

"Wing-cutting  for  Competitions. 

The  regulations  governing  the  Hawkesbury  Agricultural  College  Egg- 
laying  Competition  call  for  the  cutting  of  one  wing  before  the  birds  are  sent 
to  the  College.  The  manner  in  which  most  of  the  wings  are  cut  shows  want 
of  knowledge  or  carelessness  on  the  part  of  many  competitors,  and  the  birds 


Correct  Method  of  Cutting  a  Bird's  Wing. 

It  wil)  hie  seen  that,  with  the  exception  of  the  three  first  feathers,  the  whole  of  the 

flight  feathers  have  been  cut  out,  leaving  tiieir  coverets  untouche<i,  while 

the  secondaries  and  their  coverets  are  left  intact. 

are  not  shown  to  best  advantage  in  the  pens.  But  worse  still,  if  these 
particular  birds  happen  to  attain  a  position  in  the  competition  which  warrants 
photographs  being  taken,  they  are  illustrated  at  a  disadvantage. 

For  the  purpose  of  inducing  an  improvement  in  this  regard,  and  for  the 
information  of  readers  of  these  notes  generally,  an  illustration  is  given  showing 
the  correct  method  of  cutting  the  wing  of  a  bird  so  that  it  will  not  offend  the 
aesthetic,  nor  depreciate  the  value  of  the  bird.  No  more  labour  is  involved 
in  cutting  a  wing  in  the  manner  shown  than  would  be  involved  in  cutting  it 
the  wrong  way. 

As  will  be  seen  in  the  illustration,  only  the  primary  wing  feathers  are  cut 
and  not  all  of  these,  two  or  three  feathers  being  left  to  form  the  bow  at  the 
front;  when  the  wing  is  closed  it  appears  to  be  a  full  wing,  while  when 
extended  there  is  the  gap  shown.  This  gap  is  quite  effective  in  preventing 
the  bird  from  flying. 
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On  the  general  question  of  prevention  of  flying,  one  is  often  met  with  the 
assertion  that  no  wing-cutting  will  prevent  some  Leghorns  from  flying  over 
fences ;  but  it  will  generally  be  found  that  low  or  dilapidated  fencing  with 
shrubs,  trees  and  other  objects  near  the  wire-netting,  together  with  a  want  of 
method  on  the  part  of  the  attendant,  is  responsible  for  much  of  this  trouble. 
What  is  meant  by  lack  of  method  is  this.  Starting  at  this  time  of  the  year  in 
particular,  pullets  coming  on  to  lay  will  commence  to  fly  about ;  the  attendant 
at  once  becomes  annoyed,  catches  the  offending  bird,  cuts  or  pulls  out  flight, 
secondaries,  and  often  the  coverets  of  one  or  both  wings,  thinking  to  make 
sure  that  she,  at  least,  will  not  fly  again ;  more  are  caught  in  the  act,  and  are 
put  through  the  same  process,  which  becomes  interminable.  The  right  thing 
to  do  is  to  shut  all  the  pullets  up  in  their  house  at  night  and  next  day  go 
through  the  lot  and  cut  the  wing  in  the  way  described  above. 

In  regard  to  pulling  the  wings,  that  practice  is  almost  useless  because  only 
six  weeks  is  required  to  grow  a  new  wing,  whereas  the  cutting  lasts  until 
the  bird  has  moulted.  One  wing  cut  is  more  effective  than  two,  because  the 
bird  then  loses  her  balance. 


Malnutrition  in  the  Hive. 

"  I  HAVE  been  trying  to  find  out  the  cause  of  brood  dying  here  and  there  in 
the  cells,"  wrote  a  West  Tarn  worth  correspondent  recently.  "  The  brood 
dies  in  various  stages  up  to  the  time  the  grub  is  fully  developed  but  without 
wings — perfectly  sealed  up,  but  with  no  odour  or  dead  matter.  The  trouble 
is  not  for  the  want  of  pollen  or  honey." 

"It  is  an  unusual  occurrence  for  larvae  to  be  found  dead  in  the  cells  as 
stated,"  replied  the  Senior  Apiary  Inspector.  "  Similar  cases,  after  a  severe 
abnormal  condition,  such  as  drought,  have  been  noticed  previously,  and 
microscopical  examination  has  failed  to  reveal  the  presence  of  any  organism. 
It  is  considered  that  during  such  abnormal  conditions  some  of  the  food 
gathered  by  the  bees  was  chemically  incomplete,  and  therefore  not  sufficient 
to  bring  the  larvae  to  maturity.  If  the  case  under  notice  is  similar,  the 
colonies  will  not  be  affected  for  any  length  of  time." 


Destroying  Starlings  with  Poisoned  Grain. 

The  destruction  of  starlings  is  a  diflB.cult  task,  and  their  extermination  by 
means  of  poisoned  fruit — because  of  the  possibility  of  this  being  afterwards 
consumed  by  human  beings — is  attended  by  some  danger.  If  poisoning  is 
preferred  to  shooting,  an  effective  method  (in  fields  or  the  vicinity  of  stacks) 
is  to  attract  the  birds  to  a  regular  place  by  feeding  them  for  some  days  with 
good  grain  and  then  setting  out  poisoned  grain.  A  preparation  that  has  been 
used  with  success  in  South  Australia  is  made  by  adding  a  teaspoonful  of 
strychnine  and  a  teaspoonful  of  washing  soda  to  3  pints  of  water,  in  which  a 
little  sugar  has  been  dissolved.  The  mixture  shotild  be  boiled  until  all  the 
ingredients  are  melted  and  then  mixed  with  12  lb.  of  wheat. — W.  W. 
Froggatt,  Government  Entomologist. 
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W.  J.  ALLEN  and  W.  lk  G.  BRERETON. 

Most  of  the  fruit  areas  had  more  or  less  beneficial  rains  during  December, 
and  it  is  to  be  hoped  that  care  has  been  taken  to  see  that  as  little  as  possible 
of  this  has  been  lost  to  the  trees  either  by  evaporation  or  through  the  growth 
of  weeds.  This  will  have  involved  the  use  of  cultivators  and  hoes.  Such 
weeds  as  summer  grass  grow  very  quickly  at  this  season,  and  where  it  has 
happened  that  repeated  showers  have  prevented  the  use  of  the  cultivating 
implements,  allowing  these  weeds  to  grow  beyond  the  control  of  the  cultivator, 
the  plough  will  have  to  be  brought  into  use.  Tt  is  in  such  cases  that  light 
multiple  ploughs  are  very  useful,  as  it  is  obvious  that  this  work  must  be 
pushed  through  quickly,  or  much  loss  of  moisture  will  occur  before  it  is 
completed. 

Any  of  the  land  near  the  trees,  both  young  and  old,  that  cannot  be  reached 
by  the  cultivator  or  plough  should  be  worked  and  kept  clear  of  weeds  with 
either  the  pronged  or  flat  hoe.  The  conservation  of  moisture  in  the  soil  for 
the  trees  at  this  season  is  important,  not  only  in  order  to  mature  the  hanging 
fruit,  but  also  for  the  formation  of  well-nourished  fruit  buds  for  next 
season.  Consequently  it  is  bad  policy  to  neglect  the  early  varieties  from 
which  the  fruit  has  been  gathered. 

Seed  for  Cover  Crops. 
In  the  districts  where  the  rainfall  is  generally  sufficient,  or  where  irriga- 
tion is  practised,  it  would  be  wise  to  order  the  necessary  seed  now.  On  the 
coast  the  Grey  field  pea  is  giving  satisfaction  for  this  purpose;  but  for  inland 
parts  the  trouble  is  to  get  a  crop  which  will  give  sufficient  growth  before 
it  is  time  to  plough  it  under  in  July,  and  so  far  rye  has  not  been  surpassed 
in  this  respect. 

Budding. 

Provided  the  sap  is  running  freely,  budding  of  either  nursery  stock  or  old 
trees  can  be  carried  out  this  month.  Where  old  trees  to  be  worked  were  cut 
back  at  the  end  of  the  winter,  they  should  by  this  time  have  made  plenty 
of  young  shoots  mature  enough  to  bud  into. 

The  bark  of  these  shoots  is  not  thick,  and  should  offer  no  difficulty,  even 
to  the  novice,  but  it  is  wise  to  work  more  shoots  than  will  ultimately  be 
required  for  the  formation  of  the  new  tree,  as  there  is  likely  to  be  some  loss 
from  heavy  winds  and  other  causes.  Moreover,  with  thick  limbs,  if  at  least 
two  shoots  are  left,  one  on  the  top  and  one  on  the  bottom  side,  the  sap  is 
kept  moving  on  both  sides,  and  there  is  no  chance  of  the  bark  dying  away  on 
one  side.     If  both  are  budded,  both  resultant  shoots  should  be  trained  in  the 
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one  direction,  so  that  if  one  is  lost  the  other  will  take  its  place.  After  the 
callus  has  crept  well  over  the  edges  of  the  top  wound  where  the  original 
thick  limb  was  cut  back,  one  of  the  budded  shoots  can  be  dispensed  with  ; 
although  this  leaves  a  wound  it  is  one  that  will  heal  over  very  much  more 
readily  than  the  top  wound  referred  to  above. 

Where  it  is  desired,  old  trees  that  have  not  been  cut  back,  and  have  no 
young  shoots  low  down,  can  be  budded  direct  into  the  old  bark.  Owing  to  the 
thickness  of  the  bark  and  the  pressure  it  exerts,  it  is  more  difficult  to  slip  in 
the  buds,  and  the  work  is  slower.  As  a  rule,  the  bark  on  the  lower  side  of 
limbs,  owing  to  its  more  shaded  position,  will  lift  more  easily  than  that  on 
the  upper  side.  In  the  following  spring,  when  the  limbs  are  cut  back  to  start 
the  buds,  in  the  event  of  a  shoot  starting  on  the  upper  side,  it  should  be 
checked  to  prevent  it  from  sapping  the  shoot  from  the  inserted  bud,  but  it 
should  not  be  rubbed  right  off,  as  it  will  serve  to  keep  the  sap  moving  on  the 
upper  side  and  prevent  any  of  the  bark  dying,  as  just  described.  Later  it 
also  could  be  budded  and  held  as  a  safeguard  in  case  the  shoot  from  the  bud 
inserted  in  the  old  bark  be  blown  out  or  meet  with  other  accident — as  in  the 
former  case  the  secondary  bud  could  be  cut  away  after  the  callus  has  crept 
well  over  the  edges  of  the  wound  where  the  old  thick  main  limb  was  cut 
back. 

A  bulletin  entitled  "  Budding  and  Grafting  "  may  be  obtained  on  applica- 
tion to  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney. 

Summer  Thinning  and  Pruning. 

Young  trees  that  are  being  transformed  by  previous  re-working  will  still 
require  to  be  inspected  periodically,  and  superfluous  growth  cut  away,  or 
topped,  as  has  been  described  in  previous  months.  Older  trees,  too,  that  are 
still  making  vigorous  growth,  especially  those  which  have  been  topped  during 
previous  winter  pruning,  can  advantageously  have  any  leaders  removed  that 
are  not  required  for  budding  the  future  framework  of  the  tree.  This  reduc- 
tion of  strong  leader  growths  allows  more  light  through  the  tree,  and  the 
result  is  the  better  development  of  fruit  buds  and  spurs  in  the  body  of  the 
tree. 

This  is  also  a  good  time  to  shorten  back  the  laterals  of  pears,  apples,  or 
plums  that  otherwise  do  not  spur  readily. 

Marketing  Problems. 

Picking  and  marketing  of  summer  fruits  will  be  mostly  completed  in  the 
coastal  districts  this  month,  but  in  the  inland  districts  where  the  later 
varieties  of  stone  fruits  are  grown  harvesting  will  be  at  its  height,  and, 
in  the  tableland  apple  and  pear  districts,  only  about  commencing.  Since 
Victoria  and  Tasmania  have  organised  standard  grades,  the  growers  of  this 
State,  as  a  whole,  have  become  more  interested  in  the  matter,  which  is  now 
under  consideration  by  the  Fruitgrowers'  Association.  It  requires  no  great 
imagination  to  see  the  advantages  of  fixed  standards  universally  adopted  by 
the  growers  of  the  State,  but  until  such  materialise  it  is  well  to  consider 
how  individual  grading  may  be  improved. 
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One  of  the  stumbling  blocks  is  the  failure  to  fix  standards.  A.  grower 
marks  the  best  fruit  in  a  consignment  "  first  grade,"  and,  notwithstanding 
that  the  best  fruit  in  later  consignments  is  not  of  equal  quality,  he  still 
marks  it  "  first."  If,  however,  certain  standards  were  fixed  for  the  various 
grades  and  rigidly  adhered  to,  the  "  first,"  "  second,"  or  "third"  grade  of 
one  consignment  would  be  the  same  as  that  of  any  other  consignment. 

Again,  the  size  of  fruit  alone  is  generally  allowed  to  be  too  much  the 
controlling  factor  in  determining  the  grades,  but  it  is  well  known  that  often 
medium-sized  fruit  will  sell  as  well  as  big  fruit  of  the  same  quality.  Hence, 
the  quality  determined  according  to  colour  and  general  attractiveness  and 
freedom  from  blemishes  should  be  the  chief  factor  controlling  the  grades, 
although,  as  very  small  fruit  is  generally  hard  to  sell,  a  limit  to  the  small 
size  should  be  fixed  for  the  various  classes  of  fruit  that  would  be  allowed 
in  first  and  second  grade,  and  all  sizes  above  that  should  be  classed  as 
first  or  second  according  to  its  quality. 

Apricot  drying  will  have  been  completed  early  in  the  month,  and  peaches 
fit  for  drying  will  be  commencing  to  ripen  towards  the  end  of  the  month. 
All  fruit  for  drying  should  be  thoroughly  ripe.  A  bulletin  giving  detailed 
instructions  for  this  work  may  be  obtained  on  application  to  the  Under 
Secretary  and  Director,  Department  of  Agriculture,  Sydney. 

Pests. 

In  districts  where  codlin  moth  is  troublesome,  an  extra  application  of  lead 
arsenate  would  be  advantageous,  except  on  apples  and  pears  that  are  almost 
ready  for  picking.  All  infested  fruit  should  be  regularly  collected  and 
destroyed  by  boiling.     It  then  can  be  fed  to  fowls  or  pigs. 

If  red,  brown,  or  wax  scale  or  white  louse  are  bad  on  citrus  trees  it  may 
be  necessary  to  treat  them  this  month  by  either  spraying  or  fumigation. 
If  possible,  however,  it  is  preferable  to  wait  till  later  in  the  season,  when 
the  greater  part  of  the  eggs  have  hatched  out.  If  any  deciduous  trees  are 
found  affected  with  San  Jos6  scale,  spraying  with  resin  wash  as  soon  as  the 
fruit  is  picked  is  recommended,  but  this  treatment  should  be  followed  by  a 
thorough  application  of  lime-sulphur  (winter  strength)  or  miscible  oil  when 
the  trees  are  dormant  in  the  winter. 


Bokhara  Clover  on  the  Southern  Tablelands. 

The  success  of  sweet  clover  or  Bokhara  clover  {Melilotus  alba)  for  grazing 
purposes  in  the  New  England  district  was  the  subject  of  an  article  in  last 
issue  of  this  Gazette.  Equally  encouraging  results  have  been  obtained  by 
Mr.  J.  Chisholm,  M  unt  Darragh,  via  Cathcart,  from  a  sample  packet  of  seed 
forwarded  to  him  by  the  Department.  Mr.  Chisholm  writes  that  the  seed 
was  sown  on  13th  September,  1918.  It  was  cut  for  cow  feed  on  1st  October  of 
the  pres3nt  year,  being  then  a  foot  high.  On  19th  November,  its  height 
was  2  feet  (growth  for  seven  weeks),  and  it  was  being  cut  for  hay.  It  had  a 
very  scented  smell  when  dry,  and  cattle  ate  it  readily,  although  there  was 
plenty  of  grass  outside.  ChiUan  clover  did  well,  but  did  not  produce  the 
amount  of  fodder  that  Bokhara  did. — E.  Breakwell. 
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Agricultural  Bureau  of  New  South  Wales. 


Suggested  Subjects  lor  Bureau  Meetings. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of 
branches  meet  without  having  any  particular  subject  before  them.  In 
such  a  case,  one  of  the  following  paragraphs  may  provoke  a  useful 
discussion : — 

Have  you  ever  tried  grotving  vegetables  for  sale  in  your  neighbouring  town  ? 
Some  farmers  have  found  it  a  very  profitable  side  line.  What  conditions  would 
you  regard  as  necessary  in  your  district  for  such  a  development,  and  what 
class  of  crop  would  you  favour? 

What  are  the  chief  attractions  to  you  of  rural  life  ?  Do  you  consider  the  en- 
vironments of  the  farm  and  bush  a  sufficient  set-off  to  the  attractions  of  the  city, 
even  if  less  exciting  in  their  appeal,  and  in  what  order  do  you  place  them  in 
your  preference  ? 

Do  you  find  the  topping  of  maize  {i.e.,  cutting  the  stalk  above  the  cob)  to  be 
tvorth  the  trouble  and  expense  ?  Rave  you  observed  it  to  affect  the  yield,  or  any 
other  factor  of  importance  in  growth  ?  If  you  remove  the  top,  at  which  stage  do 
you  do  so? 

What  class  of  crop  do  you  prefer  for  green  manuring  ?  Have  you  had  any 
experience  with  legumes,  and,  if  so,  how  do  they  compare  with  rye  or  rape  in 
their  effect  upon  the  yield  of  fruits  in  the  following  year  ?  Some  farmers  say 
that  under  dry  conditions,  legumes  do  not  make  sufficient  growth,  and  others 
that  they  compete  too  severely  toith  the  trees  for  soil  moisture  when  the  rainfall 
is  low.    Has  your  experience  confirmed  or  refuted  such  statements  ? 

Have  you  been  successful  in  the  control  of  peach  tip  moth,  and  what  has 
been  your  method?  Have  you  tried  bandaging  to  trap  the  grubs,  and,  if  so, 
how  often  do  you  examine  the  bandages,  and  with  what  results  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  thai 
the  Department  does  not  necessarily  endorse  the  opinions  expressed. 

Bimbaya. 

A  meeting  of  the  above  branch  was  held  on  8th  November,  when  an  article 
on  mixed  farming  was  read  from  the  Agricultural  Gazette,  and  provoked  a 
useful  discussion.  Members  considered  that  coastal  farmers  should  run  a 
few  sheep  on  their  farms  in  addition  to  the  stock  usually  carried. 

Coraki. 

Since  the  opening  of  the  new  year  the  operations  of  this  branch  have  been 
very  satisfactory,  new  members  being  enrolled  at  nearly  every  meeting. 

A  meeting  was  held  on  18th  November,  when  the  principal  matter  under 
discussion  was  silos  and  silage,  the   conditions    prevailing  on  the  coast  at 


Jan.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  69 

the  present  time  having  brought  the  question  of  conservation  of  fodders 
forcibly  before  the  farmers. 

Tie  article  in  the  November  issue  of  the  Gazette  by  Mr.  G.  C.  Sparks  on 
stack  silage  was  appreciated  by  members  and  freely  discussed. 

The  secretary  of  the  branch  thinks  it  safe  to  say  that  in  the  near  future 
fodder  conserved  by  this  method  will  be  extensively  in  evidence. 

Carditf. 

On  30th  October  Mr.  W.  W.  Froggatt,  Government  Entomologist,  delivered 
a  lecture  on  insect  pests  in  the  orchard. 

The  lecturer  showed  by  lantern  slides  the  various  orchard  pests, 
explaining  their  habits  and  the  best  mode  of  destroying  them.  Mr.  Froggatt 
fully  explained  the  ways  and  means  of  combating  the  peach  tip  moth. 
Several  growers  had  questions  to  ask,  mostly  referring  to  the  flying  fox  and 
its  destruction.  Some  suggestions  as  to  the  destruction  of  the  flying  fox  were 
made  by  members,  and  were  mostly  regarded  by  Mr.  Froggatt  as  worth  trial. 

At  the  annual  meeting  of  this  branch,  the  following  office-bearers  were 
elected  for  the  ensuing  year  : — Chairman,  Mr.  E.  Rowe;  Vice-chairman, 
Mr.  H.  Walker ;  Treasurer,  Mr.  J.  Cockburn ;  Hon.  Secretary,  Mr.  A.  Barratt. 

The  balance-sheet  showed  a  credit  of  £14.  Ten  new  members  were 
enrolled. 

Gotta  Walla. 

A  lecture  on  maize  growing  was  delivered  by  Mr.  H.  Wenholz,  Inspector 
of  Agriculture,  to  the  members  of  this  branch  on  28th  October. 

The  value  of  maize  as  a  fodder  croj)  and  for  silage  purposes  under  the  local  conditions 
was  pointed  out.  It  was  desirable  that  a  short-seasoned  variety  should  be  selected,  and 
Hickory  King  and  Learning  were  mentioned  as  the  best  varieties  for  the  purpose.  The 
advantages  of  the  stack  method  of  making  silage  (as  recently  described  in  the  A  ricuUural 
Gazette)  were  referred  to  and  preferred  for  the  district  as  against  pit  silage,  the  heavy 
rains  usual  in  the  district  being  liable  to  get  into  the  pit  and  damage  the  fodder.  No 
doubt  it  was  considered  that  the  district  was  somewhat  high  for  growing  maize  for  grain, 
but  there  were  varieties  that  could  be  used  for  the  purpose.  In  cold  districts  it  could  be 
used  for  horse  feed,  being  most  valuable  for  hard  work  in  cold  weather;  indeed,  it  was 
the  best  grain  known  for  conserving  body  heat  and  energy. 

Early  preparation  of  the  soil  would  give  the  best  results  with  maize  in  this  district; 
the  land  should  be  ploughed  before  winter,  cultivated  in  the  early  spring  to  give  a  good 
seed-bed,  and  the  seed  sown  in  October  or  November.  Feeding  down  maize  with  sheep 
before  harvest  was  a  common  practice  in  maize-growing  districts,  and  on  the  coast  pigs 
were  sometimes  allowed  to  harvest  the  crop.  Rotation  was  important  as  a  means  of 
maintaining  soil  fertility  and  leguminous  fodder  crops  were  particularly  valuable. 

Cunningham. 

A  meeting  of  the  above  branch  was  held  on  7th  November,  when  a  lecture 
was  delivered  by  Mr.  H.  E.  Laffer,  Viticultural  Expert.  The  lecturer  was 
closely  followed  in  every  detail,  and  all  present  highly  appreciated  the  advice 
given  and  the  very  clear  manner  in  which  the  subject  was  handled. 
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Dural, 

At  the  last  meeting  of  the  above  branch,  the  questions  which  appeared 

in  the  November  issue  of  the  Agricultural  Gazette  were  discussed. 

It  was  agreed  that  the  rule  in  the  district  was  to  mulch  young  trees  with  stable  manure 
and  this  medium  was  considered  much  superior  to  anj'thing  else,  though  bush  leaves 
were  also  considered  good.  Members  had  had  no  experience  of  one-way  disc  cultivators, 
the  spring-tooth  cultivator  being  almost  generalh'  used,  and  being  considered  by  many 
prominent  growers  as  the  best  orchard  implement  in  existence.  The  disc  cultivator  was 
used  at  Dural  for  young  summer  grass  about  December. 

Garra-Pinecliffe . 

The  annual  meeting  of  this  branch  was  held  on  6th  November,  when  the 
secretary's  report  showed  a  satisfactory  state  of  affairs,  and  the  balance- 
sheet  a  useful  credit  balance. 

The  election  of  officers  resulted  as  follows  ; — Chairman,  Mr.  W.  Forester ; 
Vice-chairman,  Mr.  H.  Robards;  Treasurer,  Mr.  S.  Robards;  Hon.  Secretary, 
Mr.  S.  W.  Packham. 

Jilliby-Dooralong. 

A  meeting  of  this  branch  was  held  on  5th  November,  there  being  an  atten- 
dance of  seven  members.  The  business  was  of  a  general  character.  A 
discussion  took  place  on  the  marketing  of  pigs,  and  it  was  generally  held  that 
disappointing  prices  were  received,  due  largely  to  pigs  that  were  not  really 
in  the  best  condition  for  market  being  sent  to  the  sales. 

Lidcombe. 

At  a  meeting  of  the  above  branch  held  on  20th  October,  at  which  thirty-five 
members  were  present,  a  lecture  was  given  by  Mr.  A.  A.  Ramsay,  Principal 
Assistant  Chemist,  on  the  use  of  lime  in  the  garden. 

Mr.  Ramsay  said  it  was  not  known  when  the  use  of  lime  was  first  discovered  as  a  manure 
for  the  garden,  but  mention  was  made  of  it  in  Pliny's  writings  of  50  a.d.  During  the 
sixteenth  and  seventeenth  centuries  lime  and  dung  were  the  only  two  manures  in  use  for 
the  enrichment  of  the  soil. 

Quicklime  was  chiefly  used  for  altering  the  physical  condition  of  the  soil.  This 
action  was  accompanied  by  destruction  of  a  certain  amount  of  organic  matter,  which 
must  be  replaced.  Nitrogenous  manures  such  as  blood,  bone  and  blood,  or  ammonium 
sulphate  should  not  be  used  immediately  after  the  application  of  lime,  as  a  loss  of  nitrog- r. 
would  result.     An  interval  of  two  or  three  weeks  should  be  allowed. 

Limestone  or  calcium  carbonate  had  not  been  so  extensively  used  owing  to  its  not 
being  procurable  in  a  finely  ground  state.  Recently,  however,  this  product  had  been 
put  on  the  market  in  a  suitable  condition  and  its  use  was  increasing.  This  calcium 
carbonate  sweetened  the  ground  without  destroying  the  organic  matter  present.  The 
use  of  both  forms  of  lime  would  liberate  potash  from  any  potash  silicates  present. 

Dealing  with  quantities  to  be  applied,  the  lecturer  stated  that  it  was  preferable  to 
apply  the  lime  in  smaller  quantities  at  more  frequent  intervals,  rather  than  very  large 
quantities  at  longer  intervals.  Upon  average  ground  10  cwt.  per  acre  would  be  sufficient, 
but  where  the  soil  was  exceptionally  heavy  or  poor,  larger  dressings  might  be  applied . 

At  a  meeting  on  3rd  November,  at  which  there  was  an  attendance  of  thirty- 
one  members,  a  lecture  was  given  by  Dr.  Darnell-Smith,  Biologist,  on  plant 
diseases.     Following  is  a  condensed  report : — 

The  lecturer  pointed  out  that  plant  diseases  might  be  divided  into  two  classes — (1) 
physiological  diseases  brought  about  by  some  adverse  conditions  of  soil  or  climate ;  and 
(2)  fungus  diseases  caused  through  the  attack  of  certain  parasitic  fungi. 
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Plants  obtained  their  food  from  the  air,  water  and  soil.  Those  chemical  elements 
which  the  plant  required  for  its  nutrition  and  which  must  therefore  be  regarded  as  part 
of  its  food  were  carbon,  hj'drogen,  oxj^gen,  nitrogen,  sulphur,  phosphorus  and  perhaps 
chlorine,  and  the  metallic  elements  potassium,  calcium,  magnesium  and  iron  were  also 
necessary.  The  lack  of  any  one  of  these  or  its  presentation  in  unsuitable  form  might 
cause  a  physiological  disease,  and  it  was  the  work  of  the  horticulturist  to  remedj'  defects 
in  soil  by  the  judicious  ajjplication  of  artificial  manures.  In  general  the  elements  most 
likely  to  be  lacking  were  nitrogen,  phosphorus,  potassium  and  calcium,  of  which  a  deficient 
supply  was  supplemented  by  the  use  of  such  artificial  fertilisers  as  ammonium  sulphate 
to  supply  nitrogen,  superphosphate  to  supplj-  phosphorus,  potassium  sulphate  to  supply 
potassium,  and  lime  to  supply  calcium.  When  buying  superphosjjhate  or  potash  the 
labels  on  the  fertiliser  bags  were  sometimes  confusing.  The  higher  percentages  in  the 
guarantee  meant  nothing ;  a  guarantee  of  4  to  5  per  cent,  of  potash  was  a  guarantee  of 
4  per  cent.,  and  it  would  be  the  same  if  it  said  4  to  50  per  cent. 

Lime  was  obtainable  in  two  forms — quicklime  and  carbonate  of  lime.  The  effects  of 
quicklime  in  breaking  up  clay  and  of  carbonate  of  lime  in  neutralising  soil  acidity  were 
pointed  out  and  the  influence  of  the  presence  of  lime  on  the  health  of  plants  indicated. 
In  applying  fertilisers  easily  soluble  in  water  the  danger  of  producing  too  dense  a  medium 
around  the  delicate  root  hairs  was  dwelt  upon.  Fungi  might  be  divided  into  five  main 
classes,  and  in  each  class  there  were  members  which  were  dangerous  plant  parasites.  A 
member  of  each  class  and  its  method  of  attack  was  described  and  remedies  suggested. 
Reference  was  made  to  the  finger-and-toc  disease  of  cabbage,  diseases  due  to  bactciia, 
Irish  blight  of  potatoes,  downy  mildew  of  grape  vines,  and  ripe  rot  of  oranges, 
passion  fruit  and  apples. 

Another  meeting  was  held  on  17th  November,  when  a  lecture  by  Mr.  H.  J. 

Rumsey,  on  the  subject  of  seasonal  vegetables,  was  well  attended. 

Lower  Portland. 

A  meeting  of  the  above  branch  was  held  on  5th  November,  when  there  was 

an  attendance  of  eleven  members. 

A  paper  was  read  by  Mr.  Christie  on  the  subject  of  lime.  He  had  used  it,  he  said,  in 
almost  every  form  with  beneficial  results,  and  had  found  that  limed  land  held  the  moisture 
better  than  tmlimed  land.  Lime  had  the  power  of  liberating  potash  and  phosphoric 
acid  which  were  present  in  the  soil,  and  making  them  available  for  plant  food.  For 
light  soils  which  were  sour  or  deficient  in  lime,  he  preferred  carbonate  of  lime  or  agri- 
cultural lime,  which  was  not  so  caustic  in  its  action  as  stone  lime,  though  the  latter  was 
better  for  breaking  up  heavy  clay  soils.    He  had  used  gypsum  for  grape  vines  beneficially. 

Departmental  Note. — The  Chief  Inspector  states  that  lime  causes  unavailable  potash 
to  become  available  for  plant  use  by  chemical  action ;  it  does  not  directly  affect  phosphoric 
acid  in  the  same  way,  but  the  improvement  which  it  makes  in  the  condition  of  the  soil 
causes  chemical  nitrifying  agencies  to  become  more  active  and  consequently  the  fertility 
of  the  soil  is  improved. 

At  one  time  it  was  the  custom  to  apply  heavy  dressings  of  lime,  but  it  is  now  considered 
that  better  results  are  obtained  by  small  applications  at  more  frequent  intervals.  The 
Department  generally  recommends  a  dressing  of  about  1  ton  per  acre,  and  this  is  repeated 
yearly  if  the  condition  of  the  soil  renders  it  necessary. 

Under  special  conditions  (such  as  in  cases  where  the  soil  is  of  a  heavy  nature  and  it  is 
required  to  fit  it  for  special  crops)  heavier  dressings  are  recommended.  The  price  of  lime, 
however,  makes  heavy  applications  for  ordinary  purposes  too  costly. 

March. 

A  meeting  of  the  above  branch  was  held  on  17th  September,  when  a  paper 

on  orchard  pests  and  methods  of  destroying  them  was  read  by  Mr.  G.  Mitchell. 

Mr.  Mitchell  said  the  worst  and  most  common  orchard  pests  might  be  divided  into 
two  classes,  fungi  and  insects.  Black  spot,  shot  hole  and  powdery  mildew  were  the 
worst  of  the  first  class;  while  the  second  class  had  to  be  divided  into  two  types,  one  of 
which  (like  aphis,  San  Jose  scale,  red  spider  and  others)  sucked  their  nourishment  from 
the  leaves  and  fruit,  while  the  other  (like  codlin  moth,  pear  slug,  vine  moth  and  some 
large  beetles)  devoured  the  leaves  and  fruit  by  bitirg. 
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He  advocated  preventive  measures  in  connection  with  fungus  diseases,  mentioning 
particularly  (a)  the  planting  only  of  varieties  immune  from  the  pests;  (6)  proper  methods 
of  drainage ;  (c)  pruning  to  admit  sun  to  the  oe  tre  of  the  tree;  and  (rf)  spraying  with 
suitable  fungicides,  of  which  he  preferred  Bordeaux  mixture. 

For  the  insects  he  advocated  the  sprays  recommended  by  the  Department. 

Matcham. 
The  annual  meeting  was  held  on  8th  November,  the  following  officers  being 
elected  : — Chairman,  Mr.  C.  Cox ;  Vice-chairmen,  Messrs.  W.  Pritchard  and 
H.  Dubois;  Treasurer,  Mr.  A.  Macinante;  Librarian,  Mr.  W.  R.  Crossland; 
Hon.  Secretary,  Mr.  J.  Dodd. 

Middle  Dural. 

A  meeting  of  the  above  branch  was  held  on  10th  October,  when  Mr.  Cranston 
occupied  the  chair. 

Mr.  J.  T.  Eagle  reported  the  books  audited  and  found  correct.  Mr. 
Cranston  gave  a  detailed  report  of  the  annual  conference  held  at  Orange. 

Milbrulong. 

The  monthly  meeting  of  the  above  branch  was  held  on  4th  November. 

Following  usual  business,  which  included  a  motion  that  arrangements  be 
made  to  have  grass  plots  in  the  district,  an  interesting  address  was  given 
by  Mr.  L.  S.  Harrison,  Assistant  Inspector  of  Agriculture,  on  the  Agricultural 
Bureau  and  its  benefits  to  farmers. 

Mittagong. 

Mr.  J.  HadUngton,  Poultry  Expert,  delivered  an  address  at  this  branch 
on  11th  September.  Mr.  HadUngton  screened  a  number  of  slides  illustrating 
the  progress  that  is  being  made  on  the  group  settlements  of  returned  soldiers 
in  which  poultry  farming  is  the  principal  activity.  Discussing  the  industry 
itself,  Mr.  HadUngton  gave  valuable  advice  on  the  housing  and  feeding 
of  fowls  and  treatment  of  various  troubles.  He  strongly  condemned  in  the 
last  connection  the  feeding  of  charcoal  to  chickens. 

In  proposing  a  vote  of  thanks,  Captain  Fairley  remarked  on  the  necessity 
for  better  conditions  for  marketing  eggs  ;  co-operation  and  cold  storage 
faciUties,  he  said,  would  greatly  increase  farmers'  returns. 

Moss  Vale. 

The  annual  meeting  of  this  branch  took  place  on  7th  November.  Mr. 
H.  Monk  was  elected  chairman,  and  the  remaining  officers  re-elected.  A 
pleasant  social  evening  followed  the  completion  of  business. 

Penrose-Kareela. 

The  annual  meeting  of  this  branch  was  held  on  15th  November,  but  owing 
to  the  weather  the  attendance  was  not  good.  It  was  therefore  decided  to 
hold  over  the  election  of  officers-bearers  until  the  next  meeting. 

The  balance-sheet  to  15th  November  showed  a  credit  balance  of  £3  5s.  7d. 
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Springside. 

A  well- attended  meeting  of  this  branch  was  held  on  4th  November,  when 
a  lecture  was  given  by  Mr.  John  Swan  on  orchard  pests  and  their  remedies. 

Mr.  Swan  dealt  with  the  history  and  habits  of  the  more  widely  known 
pests  and  methods  of  dealing  with  them,  and  replied  to  numerous  questions. 

Stratford. 

The  monthly  meeting  of  this  branch  was  held  on  8th  November,  when 
twenty  members  attended,  and  two  additional  ones  were  enrolled. 

Following  general  business,  Mr.  T.  Ninnes,  of  Craven,  gave  a  very  instructive 
lecture  on  first  aid.  The  discussion  lasted  a  couple  of  hours,  during  which 
time  Mr.  Ninnes  answered  a  number  of  questions  asked  by  members. 

Tallawang. 
At  a  meeting  held  on  14th  October,  a  lecture  was  delivered  by  Rev.  G.  Nelson 
Bensley  on  co-operation    and  co-partnership.       A  summary  of  the  paper 
follows. 

Co-OPKRATION  AND  Co-PARTNERSHrP. 

At  the  end  of  this  great  war  they  must  adopt  a  policy  of  reconstruction,  said  the  speak-.-r. 
Individual  effort  of  every  character  must  have  an  effect  on  the  community,  and  each 
action  of  the  community  must  leave  its  mark  on  the  nation,  and  so  each  part  contri- 
bute to  the  advancement  or  retrogression  of  its  whole.  If  Australia  was  to  take  her 
proper  place  as  the  world  advanced,  they,  as  individuals,  must  not  shirk  their  duties 
towards  her  progress.  Through  co-operation  they  could  make  their  best  individual 
efforts  one  great  combined  effort. 

The  Agricultural  Bureau  undoubtedly  made  for  individual  and  communal  benefit, 
and  other  such  farmers'  unions  and  associations  as  were  in  existence — provided  they 
carried  the  principles  of  co-operation  right  through  and  were  not  swayed  by  political 
considerations — could  go  far  to  raise  the  status  of  the  primary  producer  to  its  proper 
plane.  Decline  of  rural  population,  caused  by  the  lure  of  the  city  with  its  apparent 
social  advantages,  could  be  more  effectively  remedied  by  social  co-ojjeration  and  the 
improving  of  rural  social  life,  than  by  inducing  the  city  clerk  to  become  a  farmer. 

The  banding  together  of  farmers  and  graziers  for  the  purpose  of  owning  their  own 
plants,  for  treating  and  marketing  their  products,  and  even  for  the  manufacturing  of 
implements  for  their  production,  was  not  only  within  the  realms  of  possibility,  but  in 
some  countries  was  an  accomplished  fact.  The  advantages  of  such  a  system  were  obvious. 
By  selling  and  marketing  in  bulk  quantities,  the  co-operative  society  could  get  better 
prices,  and  by  the  elimination  of  the  middle  man,  return  a  direct  profit  to  the  farmer. 
The  supply  of  implements  to  its  members  on  the  easiest  of  terms,  and  the  purchase  of 
*'  co-operative  "  implements  to  be  used  and  passed  on  were  other  useful  spheres  of 
activity.     The  same  principle  could  also  be  applied  to  live  stock. 

Conservation  of  fodder  on  a  co-operative  system,  the  speaker  pointed  out,  enabled 
the  farmer  to  have  a  supply  of  feed  in  bad  years,  according  to  the  amount  he  had  supplied 
in  good  years,  and  if  his  requirements  were  in  excess  of  his  contribution,  he  could  purchase 
from  his  own  society  at  the  price  ruling  in  good  years. 

Co-operative  ownership  of  water  conservation  and  irrigation  schemes  would  enable 
the  farmer  to  have  a  plentiful  supply  of  water  at  cheap  rates;  under  present  conditions 
the  26-inch  rainfall  of  the  district  was  i)ractically  allowed  to  go  to  waste. 

References  to  the  success  with  which  insurance  of  stock,  crops  and  property,  on  co- 
operative principles,  had  been  carried  out,  and  the  advantages  to  be  gained  by  having  a 
co-operative  agricultural  credit  bank  beliind  the  farmers  of  the  district,  concluded  an 
interesting  lecture. 

The  principal  feature  of  the  meeting  held  on  5th  November  was  a  lecture 
by  Mr.  F.  Whitehouse,  of  the  Stock  Branch,  on  the  farm  horse. 

Mr.  Whitehouse  dealt  in  detail  with  the  various  types  of  farm  horse,  describing  their 
conformation  ;  and  by  means  of  blackboard  sketches  he  illustrated  what  unsoundnesses 
were,  and  how  they  could  be  immediately  detected.     He  also  explained  the  symptoms 
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of  the  more  common  complaints  of  the  digestive  tract,  giving  the  treatment  in  each  case  ; 
and  spoke  at  some  length  with  regard  to  the  care  of  mares  in  pregnancy,  incidentally 
referring  to  some  cases  of  difficult  parturition.  By  means  of  sketches  he  showed  the 
various  forms  of  presentation  of  the  foetus  and  indicated  what  could  or  could  not  be  done 
in  assisting  the  mare  in  delivery. 

The  lecture  was  extremely  interesting  and  helpful,  and  was  received  with 
great  appreciation  by  members  of  the  branch. 

At  the  meeting  of  this  branch  on  12th  November  a  lantern  lecture  on 
Burrinjuck  dam  and  the  irrigation  settlements  at  Yanco  and  Mirrool  was 
given  by  Messrs.  H.  Rivel  and  J.  Moon.  The  lecturers  exhibited  about 
eighty  very  fine  slides,  and  covered  the  whole  history  of  the  scheme  from  its 
inception  to  the  present  day. 

Thyra-Bunaloo. 

A  meeting  was  held  on  4th  October,  and  was  followed  on  8th  November 
by  the  annual  meeting,  at  which  eleven  members  were  present.  Two  new 
ojfice-bearers  were  elected,  Mr.  P.  W.  Sinclair,  Treasurer;  and  Mr.  E.  J. 
Berryman,  Vice-chairman. 

It  was  decided  that  on  account  of  harvesting  operations,  no  meetings 
should  be  held  imtil  about  February,  1920. 

Toronto. 

The  monthly  meeting  was  held  on  4th  November.  During  the  evening 
several  motions  were  adopted,  including  one  deciding  that  new  members 
be  admitted  by  open  vote.      Nine  new  members  were  also  enrolled. 

Wellington. 

The  monthly  meeting  was  held  on  28th  October,  when  a  paper  on  tomato- 
growing  was  read  by  Mr.  H.  A.  Flanagan. 

Points  in  Tomato  Growing. 

Mr.  Flanagan  advocated  sowing  the  seed  about  the  middle  of  July  in  seed  boxes  covered 
with  hessian,  and  placed  in  a  hot  bed  to  force  the  young  plants  forward.  When  about 
2  or  3  inches  high  they  should  be  transplanted  into  small  pots  and  the  pots  sunk  in  the 
hot  bed,  still  being  protected  from  frost.  About  the  second  week  in  September  they 
could  be  planted  out,  and  in  this  connection  he  advocated  trellising.  The  trellises  should 
be  4  feet  to  4  ft.  6  in.  apart,  and  the  plants  15  to  18  inches  apart  in  the  rows,  with  palings 
or  sticks  5  feet  high  up  which  the  plants  could  climb.  The  plants  should  be  pruned  to 
one  stem.  As  to  varieties,  he  preferred  Chalk's  Early  Jewel  (a  very  early  sort  and  a 
splendid  keeper),  Burwood  Prize  as  a  second  early  variety  (though  not  adapted  for 
trellising)  and  Dwarf  Champion  (which  did  not  require  staking). 

By  careful  pruning,  tomatoes  could  be  made  to  ripen  three  or  four  weeks  earlier  than 
they  otherwise  would.  This  pruning  consisted  of  pinching  off  all  the  lateral  growth  of 
shoots,  leaving  only  the  main  stem,  which  was  trained  up  the  trellis  or  stake.  A  lateral 
shoot  started  from  just  above  the  leaf  on  the  main  stem.  The  leaf  should  not  be  touched, 
but  the  shoot  should  be  pinched  off  as  close  to  the  stem  as  possible,  without  damaging 
the  leaf.  The  flowers  were  thrown  out  along  the  inner  stem,  and  care  should  be  taken 
that  they  were  not  damaged.  The  ground  should  be  kept  in  a  moist  condition,  though 
not  too  much  water  should  be  given. 

Culture  of  Roses. 
At  the  same  meeting  Mr.  C.  Kimbell  read  a  paper  on  rose  growing,  in  which  he  said  the 
best  soil  medium  for  growing  roses  was  a  strong  loam  with  good  red  or  yellow  clay  for  the 
subsoil.  The  drainage  should  be  good,  for  no  surplus  water  should  remain  in  the  ground. 
The  soil  should  be  well  and  deeply  worked,  and  if  the  roses  were  on  their  own  roots  they 
should  be  planted  about  6  inches  deep.  The  best  months  during  which  to  plant  were 
April,  May,  and  June,  but  it  was  wise  not  to  plant  immediately  after  rain  if  the  ground 
was  sticky.     Of  manures  he  had  found  cow  dung  to  be  the  best. 


J  a /I.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  76 

At  a  meeting  on  11th  November,  Mr.  E.  Broome  read  a  paper  on  farm 
economy.  He  urged  that  farmers  should  adopt  progressive  methods — not 
only  as  to  the  cultivation  of  their  land  but  also  in  the  general  management 
of  the  farm  property. 

Some  effort  should  be  made  to  avoid  the  waste  of  fodder  which  took  place  in  seasons  of 
abundant  growth,  said  the  speaker ;  mLxed  farming  should  be  adopted  and  fodder  crops 
grown  to  increase  the  stock-carrying  capacity  of  the  farms.  Co-operation  in  the  purchase 
of  machinery,  marketing  of  products,  and  elimination  of  the  middle  man  was  also  warmly 
advocated. 

During  the  discussion  that  followed,  Mr.  Broome  remarked  that  in  a  good  season  some 
farmers  would  not  miss  a  sum  like  £100  spent  in  putting  good  dams  on  their  properties, 
but  in  a  bad  season  they  would  be  most  valuable. 

Depabtmental  Note. — Mr.  A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture, 
remarks  that  the  Agricultural  Bureau  can  do  work  of  great  value  in  initiating  discussions 
on  farm  economy  and  co-operation.  Future  success  depends  more  upon  these  two  factors 
than  upon  anything  ebe.  It  must  be  admitted  that  at  present  most  of  the  losses  of 
farmers  are  due  to  uneconomical  working  and  lack  of  co-operation.  By  meeting,  farmers 
are  able  to  discuss  agricultural  matters,  and  these  discussions  have  been  proved  to  lead  to 
improvements  being  made  by  the  individual  farmer.  Such  meetings  also  pave  the  way  to 
co-operation.  In  the  past  farmers  have  suffered  great  losses  because  they  were  disunited, 
and  consequently  have  been  unable  to  utilise  their  opportunities.  The  individual  farmer 
is  often  unable  to  command  much  capital;  but  by  combination  farmers  have  great  resources 
and  these  can  be  utilised  for  the  benefit  of  all.  By  means  of  this  capital  they  are  able  to 
market  their  products  to  greater  advantage ;  and  it  could  also  be  maide  the  means  of  very 
largely  preventing  the  disastrous  losses  caused  by  recurring  droughts,  by  being  used  to 
finance  great  reserves  of  fodder. 

Windsor. 

At  the  meeting  of  this  branch  on  23rd  October,  Mr.  C.  W.  Farlow  in  the 
chair,  Mr.  W.  W.  Froggatt  delivered  a  lecture  on  farm  and  orchard  pests. 
He  described  the  insects  that  most  commonly  attacked  farm  and  orchard 
crops,  and  indicated  the  methods  by  which  they  could  be  kept  in  check. 
The  moths,  fruit  flies,  aphis,  beetles,  and  scales,  as  well  as  other  kinds  of 
pests,  were  referred  to,  and  the  vote  of  thanks  accorded  Mr.  Froggatt  at  the 
close  was  a  hearty  one. 

Woonona. 

A  meeting  was  held  on  11th  November,  when  there  was  a  fair  attendance 
of  members.      Fourteen  new  members  were  enrolled. 

The  business  of  the  evening  was  a  paper  by  Mr.  Eastman,  on  the  spraying 
of  fruit  trees.  Mr.  Eastman  dealt  very  exhaustively  with  the  subject  and 
with  the  various  diseases  common  to  the  district.  At  the  conclusion,  a 
general  discussion  took  place,  and  Mr.  Eastman  answered  several  questions. 

Yarramalong. 

At  a  meeting  of  this  branch  on  26th  November  Mr.  E.  J.  Shelton  delivered 
a  lecture  on  pig-raising,  a  report  of  which  will  appear  next  month. 

Yarrunga-Avoca. 

The  annual  meeting  was  held  on  8th  November,  when  there  was  a  good 
attendance  of  old  members  and  a  few  new  ones. 

The  election  of  oflB.cers  for  the  ensuing  year  resulted  as  follows  : — Chairman, 
Mr.  C.  Wright;  Vice-chairman,  Mr.  W.  S.  Smith;  Treasurer,  Mr.  J.  N. 
Starkey;  Hon.  Secretary,  Mr.  M.  Spain.  A  committee  was  appointed  to 
prepare  a  programme  for  the  coming  year. 
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AGKICULTaRAL  SOClETiKiS'   SHOWS. 

Secbetaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  Slst  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 

Society.  1920. 

Kiaraa  A.  Society  

Niinbin  A.  and  I.  Society  

Gosford  and  Brisbane  Water  A.  and  H.  Association 
(Gosford). 

Berry  A.  Association        

Tweed  River  A.  Society  ... 

Central  Cumberland  A.  and  H.  Association.    ... 

UUaduUa  A.  and  H.  Association  (Milton)       

Dapto  A.  and  H.  Society 

Wyong  District  A.  Association  ..  ...         

Alstonville  A.  Society      ...         

Inverell  P.  and  A.  Association  ... 

Houthem  New  Elngland  P.  and  A.  Association  (Uralla) 

Dorrigo  and  Guy  Fawkes  A.  Association        

Gunning  P.,  A.,  and  1.  Society  

Newcastle  A.,  H.,  and  I.  Association  ...         

Yanco  Irrigation  Area  A.  Society         ...         

Tenterfield  P.,  A.,  and  M.  Society       

Tumut  A.  Association      ...         ...         ...         
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RELIABLE  ENGINE  POWER 


MEANS- 


BETTER  WORK  AT  LESS 

COST  THAN  MANUAL  LABOR 


The  Farmer's  need  is 
a  Plain  Steady  Engine 
which  will  work  every 
day  in  the  year  and  give 

No  Trouble. 


&. 


In  the  "NEW  WAY" 
Kerosene  Engine,  the 
Farmer  has  an  opportunity 
of  securing  an  engine  \A/hich 
embodies  the  essential 
factors  of  Reliability  and 
Economy  in  Fuel  Con- 
sumption. 


•I 


PRICES  AND  FULL  PARTICULARS  ON  APPLICATION 


JMotVlrtueJCtd 


Machinery  Merchants. 

205  CLARENCE  STREET. 
SYDNEY. 
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For  Irrigation. 

Whek  an  engine  must  be  secured  that  can  be  relied  on  to  work 
with  abeolute  regularity  and  a  minimum  of  attention,  the  claims  of 

JELBART'S 
Suction  Gas  Plant 

abodid  be  carefuUy  examined.  By  eonsoming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  required. 
Although  strongly  constructed,  it  is  readily  portable  Mechanism 
is  simple,  but  reliable.  It  is  as  easy  to  manage  as  an  ordinary 
kitchen  stove.  Engine  is  easily  started,  aaid  when  going  requires 
next  to  no  attention.  The  Jelbart  is  more  economical  than  any 
other  engine  on  the  market.  6  to  50  B.H.P.  models  now  available. 
Send    for    descriptive  leaflets    demonstrating   their   undoubted 

advantage. 


lEUARTS  PROPRIETARY  LIMITED, 

PMCIUPPI^        Makers  ot  Crude  Oil  Engines,  Snotion  Gm  Plants,  n<jpp«r 
CnainutriO        Cooled  Engrincs,   Crude  Oil  Road  VuMers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Bidlarai,  Tictoria.  Chailis  House,  Martin  Place,  Sydney. 

AND  AT  MELBOURNE  AND  BRISBANE. 
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Farmers^  Experiment  Plots* 

Winter  Fodder  Trials,  1919. 
Upper  North  Coast  District. 


W.  D.  KERLE,  Assistant  Inspector  of  Agriculture. 

Arrangements  were  made  by  the  Department  of  Agriculture  last  season 
for  trials  with  winter  fodders  in  the  Upper  North  Coast  district,  in  co- 
operation with  the  following  farmers  :- — 

F.  J.  Giblin,  Burrapine,  Nambucca  River. 

Ernest  Green,  The  Risk,  Kyogle'. 

Ernest  Grenier,  Ayrshire  Park,  Coramba. 

Jas.   O'Keefe,   Wooroowoolgen,  via  Casino. 

Chas.  Oliver,  Yorklea,   via  Casino. 

E.  Amps,  Camira  Creek,  via  Grafton. 

F.  AUard,  Brooklana,  Eastern  Dorrigo. 
F.  T.  Johnson,  Condong,  Murwillumbah. 
Geo.  Forrest,  Coraki. 

L.  H.  Bull,  Fairy  Hill,  via  Casino. 

The  season  was  one  of  the  most  disastrous  on  record,  and  results  worthy 
of  note  were  only  obtained  in  the  first  three  cases.  At  Wooroowoolgen  the 
day  following  sowing  the  plots  were  covered  by  flood  waters,  which 
remained  long  enough  to  cause  the  seed  to  rot  in  the  ground;  while  at 
Yorklea,  Camira  Creek,  and  Brooklana  the  plots,  which  were  sown  chiefly 
on  poor  ground,  failed  to  produce  anything  worth  harvesting,  the  absence 
of  rain  being  responsible  for  a  poor,  spindly,  stunted  growth.  Sowing  at 
Condong,  Coraki,  and  Fairy  Hill  was  not  possible  owing  to  the  persistent 
dry  weather  preventing  the  cultural  operations  necessary  for  the  production 
of  a  satisfactory  seed-bed. 

As  already  stated,  the  season  was  one  of  the  worst  experienced  in  the 
history  of  the  district.  The  drought  of  1918-19  culminated  in  heavy  falls 
of  rain  in  March  and  the  succeeding  two  months,  preventing  tillage  opera- 
tions on  most  soils.  From  May  until  the  plots  last  sown  were  harvested, 
the  rainfall  was  very  light,  and  the  yields  were  high  in  comparison.  Severe 
frosts  in  the  winter  and  an  almost  rainless  spring,  with  strong,  drying  winds, 
contributed  largely  to  the  falling  off  of  the  yields. 

The  amounts  of  rainfall  which  could  possibly  have  benefited  the  crop,  or 
had  any  effect  on  the  yield  of  greenstuff  were  : — 268^  points  at  Burrapine, 
467  points  at  The  Risk,  and  471  points  at  Coramba.  The  soil  preparation 
in  all  cases  was  limited  by  the  weather  conditions.  The  experiments  at  all 
three  places  followed  a  crop  of  early  maize.  Only  one  ploughing  was  given 
at  Kyogle  and  Coramba,  followed  by  a  harrowing,  the  seed  later  being 
broadcasted  and  disced  in.     At  Burrapine  two  ploughings  were  given,  and 
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several  harrowings,  the  seed  being  broadcasted  and  covered  with  the 
harrows.     The  amounts  of  seed  sown  per  acre  were : — 

Wheat,  2  bushels;  oats,  2  bushels;  wheat  and  peas,  wheat  1^  bushels, 
peas  ^  bushel;  field  peas,  1  bushel;  Black  Winter  rye,  2  bushels;  Skinless 
barley,  2  bushels  (with  peas,  1^  bushels). 

The  yields  per  acre  obtained  from  the  three  centres  are  tabulated  as 
follows  : — 


— 

Barrapine.           The  Risk,  Kyogle. 

Coramba. 

Date  of  Sowioif— 

June  2S,  1919. 

April  17, 1919. 

April  22, 1919. 

Effective  Rainfall- 

208}  points. 

467  points 

471  points. 

Fodder  Orope. 

Yields  per  acre. 

Huguenot  Wheat  and  Tick  Beans  ... 

Huguenot  Wheat  and  Grey  Peas    ... 

Huguenot  Wheat  and  Egyptian  Peas 

Grey  Field  Peas 

Egyptian  Field  Peas 

Canada  Field  Peas    ... 

Blue  Field  Peas 

Skinless  Barley  and  Canada  Peas    . . . 

Black  Winter  Rye  and  Canada  Peas 

Firbank  Wheat 

Cleveland  Wheat 

Thew  Wheat 

Warren  Wheat 

Huguenot  Wheat 

Clarendon  Wheat 

Florence  Wheat 

Bomen  Wheat 

Black  Winter  Rye    ... 

Algerian  Oats 

Sunrise  Oats 

Ruakura  Oats 


t. 

15 

14 

13 

14 

13 

12 

12 
9 

10 
8 
9 
8 

7 
7 
8 
7 


0.    q.  lb. 

3    o      0 

10    0 

8    3 

0 

2 

0 


8 

13 

0 


9    2 

12    0 

1    2 


12 
16 

8 


14 

1 

10 

0 

3 

1 

13 

2 

21 
8 
19 
13 
14 
7 

10 

11 

1 

17 


t.     c.     q.    lb. 

8       5     0       0 

Frosted. 


5       8    2     25 

7  10     1     22 

8  4    0     20 


6     12 
5       2 


5 
6 
5 
10 
9 
8 


1 


26 
16 
19 


t.     c.     q.    lb. 
8     15     3      4 


8  0  3     11 

8  6  15 

6  0  1     15 

6  2  2     21 


6  10 

7  4 
6     12 


0  1     14 

14  2     13 

0  1 

8  1 

6  2 


7 
11 
17 


0 
0 
15 
3 
2 


27 
19 
12 
24 
18 

0 
12 

0 


8  17  0     14 

7  14  I     23 

8  5  16 
6  2  1     14 


The  manurial  trial  at  The  Risk  and  Coramba  gave  the  following  results : — 


— 

Kyogle. 

Coramba. 

Trial  conducted  with— 

Thew  wheat. 

Algerian  oats. 

Date  of  Sowing  - 

April  19, 1919. 

May  16,  1919. 

Fertiliser. 

Amount  of 
fertiliser 
per  acre. 

Yields  per  acre. 

Amount  of 
fertiliser 
per  aore. 

Yields  per  acre. 

Superphosphate         

Superphosphate          

P7  (superphosphate  1,  bonedust  1)... 
P8    (superphosphate    1,  blood    and 

bone  1). 
M6  (superphosphate  2,  sulphate  of 

ammonia  1). 
No  manure 

lb. 
65 

"46 
45 

30 

t.     c.     q.  lb. 
8     18     1     11 

cwt. 
1 
2 
2 
2 

li 

t.     c.     q.  lb. 

7  0     3     12 

8  12     2     20 

8  5     0     14 

9  0     3     24 

8     12     2     27 
8      4    0     20 

7  16     0     19 

8  5     2     23 

7  19  2  4 
7     14     1     23 
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Cultural  Notes  and  Comments. 

Burrapine. — Soil,  alluvial  loam,  typical  of  the  district's  river  flats;  plot 
sown,  23rd  June;  germination  satisfactory,  but  stooling  poor,  owing  to 
subsequent  dry  weather.  When  in  ear,  the  Huguenot  wheat  was  6  feet  high ; 
Cleveland,  Firbank,  and  Thew,  4  feet  9  inches;  Black  Winter  rye,  5  feet 
3  inches ;  and  the  vines  of  Egyptian  field  peas,  8  feet,  Grey  field  peas,  7  feet 
6  inches,    and  Canada  field  peas,  6  feet  in  length  when  in  flower. 

Rust  did  not  make  its  appearance  in  the  crop;  black  aphis  seriously 
damaged  the  head  of  Skinless  barley  when  "peeping,"  but  confined  its  attack 
solely  to  that  crop.  The  highest  yields  were  obtained  from  the  plots  of 
Huguenot  wheat,  with  Tick  beans  and  Grey  field  peas  respectively.  Although 
the  beans  produced  a  greater  weight  of  greenstuff,  they  are  not  so  satis- 
factory as  field  peas,  being  comparatively  coarse  and  woody,  and  not  so 
palatable  to  stock.  The  effect  of  feeding  field  peas  to  the  dairy  herd  is  an 
almost  instantaneous  stimulation  of  the  milk  flow;  this  is  not  so  marked 
with  Tick  beans.  The  varieties  of  field  peas  under  trial  gave  particularly 
good  yields.  Egyptian — the  broad-leafed,  luxuriantly  growing  variety — 
proved  only  slightly  inferior  to  the  deservedly  popular  Grey  of  approximately 
the  same  maturity.  Canada  (a  small  podded  variety,  more  of  a  dwarf,  but 
much  earlier)  gave  a  very  excellent  return,  particularly  as  the  season  favoured 
late  maturing  fodders.  The  wheat  varieties  gave  very  satisfactory  returns 
considering  the  unfavourable  season,  Firbank  providing  early  feed  for  the 
dairy  herd,  which  was  thereafter  sustained  by  Thew,  Warren,  and  Bomen, 
the  late  maturing  Cleveland  carrying  the  feeding  into  late  November.  Black 
Winter  rye  also  yielded  well, but  it  is  not  relished  by  stock  to  nearly  the  same 
extent  as  the  rest  of  the  fodders  under  trial. 

Coramba. — Soil,  alluvial  flats  of  medium  fertility  and  typical  of  the 
locality;  germination  excellent.  The  heaviest  weight  of  green  fodder  was 
obtained  from  Black  Winter  rye,  which  grew  to  a  height  of  6  feet  6  inches. 
This  was  closely  followed  by  Huguenot  wheat  and  Grey  peas,  the  legume 
making  particularly  good  growth.  This  combination  is  a  much  more  desir- 
able fodder  than  rye ;  it  is  one  that  usually  gives  the  highest  yield  in  trials 
on  the  coast,  and  is  much  favoured  by  stock.  Of  the  varieties  of  field  peas, 
Egyptian  made  the  greatest  growth,  and  out-yielded  the  other  three. 
Clarendon,  a  comparatively  new  crossbred  wheat  that  is  proving  its  suit- 
ability to  coastal  conditions  of  soil  and  climate,  gave  the  best  results  where 
wheat  was  sown  alone,  followed  by  Cleveland,  the  latter  several  weeks  later 
in  maturity.  The  other  wheats  also  did  surprisingly  well,  though  Thew 
gave  a  lower  yield  than  is  usually  expected  from  that  favourite  coastal 
variety.  Of  the  oat  varieties.  Sunrise  provided  excellent  early  feed,  and 
gave  the  highest  yield.  Ruakura  was  disappointing,  coming  into  ear  when 
18  inches  high,  and  exhibiting  a  good  deal  of  rust.  The  manurial  trial  with 
Algerian  oats  was  sown  on  15th  May,  an  application  of  2  cwt.  superphos- 
phate per  acre  proving  the  most  beneficial  and  payable.  In  such  a  dry  season 
applications  of  fertilisers,  particularly  of  insoluble  ones  like  bonedust,  do 
not  show  such  marked  increases,  owing  to  a  big  percentage  being  undissolved. 
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The  Risk. — The  alluvial  soil  in  the  creek  valleys  of  the  upper  reaches  of 
the  Richmond  River  is  exceedingly  fertile  and,  given  a  decent  rainfall, 
produces  summer  and  winter  fodders  of  exceptional  luxuriance.  When 
the  rainfall  falls  far  below  the  average,  the  crops  are  correspondingly  light. 
At  The  Risk,  and  in  the  Kyogle  district  generally,  the  past  season  has  been 
as  dry  as  elsewhere,  and  the  yields  of  green  winter  fodder  high  for  such  adverse 
conditions.  Heavy  frosts  also  were  experienced,  three  consecutive  ones  of 
exceptional  severity  destroying  the  plots  of  field  peas  and  causing  a  con- 
siderable check  to  the  cereals.  The  greatest  bulk  of  fodder  was  harvested 
from  the  oat  plots,  Algerian  heading  the  list  with  a  yield  of  10  tons  to  the 
acre,  with  Sunrise  12  cwt.  behind,  but  over  a  ton  in  advance  of  Ruakura. 
Thew  wheat  yielded  very  well,  Cleveland  proving  the  next  best,  and  the 
remainder  showing  a  decided  falling  off. 

In  the  manurial  trial  with  Thew  wheat,  sown  19th  April,  the  greatest 
increase  attended  the  use  of  P8,  which  yielded  17  cwt.  more  than  the 
unraanured  plot.  Although  all  fertilised  plots  gave  increases,  the  difference 
was  not  sufficient  to  pay  for  the  cost  and  cartage  of  the  manure  applied. 
It  must  be  remembered,  however,  that  the  season  was  an  abnormally  dry 
one,  and  the  soil  a  fertile  alluvial  loam,  where  big  increases  could  not  be 
expected,  particularly  as  it  is  comparatively  newly  cultivated,  and  retains 
much  of  its  virgin  fertility. 

Summary. 

Trials  of  winter  fodders  have  been  conducted  by  the  Department  in 
co-operation  with  North  Coast  farmers  for  the  last  ten  years,  with  a  view 
of  popularising  their  cultivation  and  determining  the  most  suitable  crop  or 
combination  of  crops  for  the  production  of  winter  feed.  The  results  to  date 
have  proved  beyond  doubt  that  there  are  a  variety  of  feeds  that  can  be  grown 
successfully  and  economically,  even  in  an  abnormal  season  such  as  the  one 
under  review. 

It  is  extraordinary  that  despite  the  oft-repeated  recommendations  and 
experimentation  of  the  Department,  so  few  farmers  grow  winter  fodders, 
or,  for  that  matter,  fodder  of  any  kind  in  sufficient  quantity  for  their  daily 
stock.  The  result  is  inevitable — a  dry  time  comes,  the  grass  paddocks  give 
out,  and  the  herd  has  to  be  fed  on  hay,  chaff,  &c.,  at  ruinous  prices,  or — as 
was  the  bitter  experience  of  many  this  season — not  at  all.  In  the  majority 
of  cases  the  growth  of  fodders  would  have  meant  the  salvation  of  the  herd, 
and  substantial  cream  cheques  instead  of  big  feed  bills,  for  there  are  very 
few  farms  that  have  not  the  requisite  cultivation  to  produce  at  some  time 
of  the  year  some  form  of  fodder  that  could  be  conserved  in  the  form  of  hay 
or  ensilage  in  sufficient  quantity  to  tide  over  the  period  of  drought.  The 
rainy  period  on  the  North  Coast  is  usually  the  summer,  and  it  is  very  seldom 
that  high-yielding  crops  of  maize  and  sorghum  cannot  be  grown.  Where 
the  farmer  cannot  afTord  the  expense  of  a  silo,  it  is  recommended  that  he 
adopt  the  stack  system  described  in  the  Agricultural  Gazette  of  November — 
a  system  requiring  no  skill  in  stack  building,  and  in  which  the  percentage 
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of  waste  is  reduced  to  a  mimmum.  Notwithstanding  that  a  number  of  the 
plots  in  the  district  failed  last  season,  it  is  abundantly  evident  that  heavy 
rains  are  not  necessary  to  ensure  profitable  crops  of  valuable  fodders  for  the 
winter.  All  these  fodders  are  relished  by  stock,  whether  fed  green  or  as  hay 
or  ensilage. 

The  combinations  of  cereals  with  legumes  have  given  the  best  results 
over  a  number  of  years,  and  are  also  higher  in  nutritive  value,  the  addition 
of  the  nitrogenous  field  pea  producing  a  more  balanced  ration.  The  wheats 
particularly  recommended  for  this  purpose  are  Huguenot  and  Thew,  the  oats 
Algerian  and  Sunrise,  with  Grey  or  Egyptian  field  peas.  For  the  production 
of  early  green  feed,  the  quick-growing  varieties  Firbank  and  Florence 
are  recommended,  and  for  late  feed,  Cleveland. 

It  is  to  be  hoped  that  the  cultivation  and  conservation  of  these  and  summer 
fodders  will  become  general  farm  practice  on  the  North  Coast.  It  is  only 
thus  that  droughts  such  as  have  been  experienced  during  the  last  two  years 
(and  which  are  unfortunately  becoming  more  and  more  prevalent)  can  be 
combated,  and  dairy-farming  placed  on  a  sound  basis. 


South  Coast. 


B.  N.  MAKIX,  Inspector  of  Agriculture. 

The  following  farmers  assisted  the  Department  in  conducting  the  plots : — 

L.  B.  Garrad,  Milton. 

J.  Chittick,  Kangaroo  Valley. 

J.  H.  Martin,  Pambula. 

J.  Timbs,  Albion  Park. 

H.  Stone,  WoUongong. 
In  most  places  the  rainfall  at  sowing  time  was  adequate  for  a  successful 
germination;  the  sowing  was  principally  carried  out  during  April.  Good 
rain  fell  in  May,  but  with  this  the  ground  got  cold  and  the  growth  of  the  young 
plants  was  not  as  good  as  desired.  From  this  time  on  to  harvest  a  very 
dry  spell  was  experienced ;  frosts  were  few  in  number,  but  were  more  severe 
than  have  been  experienced  for  many  years. 

Wheat  crops  matured  earlier  than  the  early  maturing  oats  this  season. 
In  former  years  it  frequently  happened  that  Sunrise  oats  ran  into  ear  as  soon 
a.s,  and  sometimes  earlier  than,  the  early  wheats ;  but  this  season  favoured 
wheat,  and  envious  eyes  were  turned  on  wheat  plots  in  those  districts  where 
provident  farmers  had  followed  the  lead  of  the  experiments  demonstrating 
the  value  of  sowing  early  maturing  varieties  of  wheat  for  green  feed.  The 
ground  in  every  case  had  received  an  early  preparation  by  ploughing  and 
harrowing  early  in  the  year,  and  then  another  ploughing  prior  to  sowing. 
On  each  plot  the  seed  was  sown  broadcast  at  the  rate  of  2  bushels  per  acre ; 
superphosphate  was  broadcasted  at  the  rate  of  2  cwt.  per  acre,  seed  and 
manure  being  harrowed  in. 
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The  plots  at  Albion  Park,  Pambula,  and  Kangaroo  Valley  were  situated 
on  rather  flat  ground,  whilst  those  at  Milton  and  WoUongong  were  on  hillsides ; 
it  is  generally  found  that  wheat  crops  do  best  on  the  warmer,  drier  soils  such 
as  gentle  slopes  on  hills,  whilst  oats  do  best  on  the  stronger  lowland  soils, 
which  hold  more  moisture. 

Quick-growing  varieties  of  wheat,  oats  and  barley  are  of  much  value  to  the 
dairy  farmer  in  sustaining  the  milk  yield  during  the  winter  months.  As  a 
rule,  he  is  able  to  provide  green  sorghum  until  June,  but  after  that  until 
October — unless  he  makes  silage  or  grows  winter  cereals — he  has  to  put  his 
hand  in  his  pocket  and  purchase  chaff  and  bran.  There  are  now  quite  a 
number  of  farmers  who  regularly  sow  early  maturing  varieties  of  wheat  and 
oats  for  green  feed,  and  of  late  years — since  Sunrise  oats  was  introduced — 
many  farmers  have  given  up  growing  wheat  and  confine  themselves  to  that 
quick-growing  variety  of  oats.  But  the  practice  is  not  to  be  conunended. 
Wheat  will  withstand  dry  weather  conditions  better  than  oats,  while  under 
ordinary  weather  conditions  there  is  not  much  to  choose  between  the  two. 
Plots  of  both  wheat  and  oats  are  reconmiended.  Where  farmers  mostly 
make  a  mistake  with  wheat  for  green  feed  is  in  letting  it  get  too  old  before 
cutting ;  it  then  becomes  rather  hard  in  the  stem  and  stock  do  not  relish 
it,  whereas  if  it  were  fed  to  the  cattle  when  the  ear  has  shot  it  would  be 
found  more  palatable.  Another  frequent  mistake  is  the  sowing  of  too  large 
an  area  at  a  time;  it  is  far  better  to  make  sowings  at  intervals  of  a 
fortnight  of  areas  likely  to  meet  the  need,  so  that  a  succession  of  palatable 
crops  may  be  obtained. 

Wheat  Varieties  Tested. 

Of  the  varieties  under  test,  in  the  wheat  section  Thew  held  its  own  on  all 
plots;  whilst  not  quite  as  early  as  Florence  and  Firbank,  it  generally  yielded 
better  than  either  of  these  varieties.  At  Pambula  an  excellent  cut  of  over 
8  tons  per  acre  was  obtained ;  and  at  Albion  Park,  at  a  time  when  the  district 
was  suffering  on  account  of  the  dry  weather  and  crops  were  backward,  Thew 
returned  6  tons  17  cwt.  odd  after  occupying  the  ground  a  little  over  three 
months.  This  wheat  has  now  stood  the  test  for  over  ten  years  on  the  South 
Coast,  and  can  be  recommended  to  the  farmers  with  every  confidence,  pro- 
viding the  proper  care  and  preparation  is  given  the  ground  prior  to  planting. 
The  old  "  slap-dash  "  style  of  ploughing  just  before  sowing,  throwing  the  seed 
on  and  harrowing  it  in  is  of  no  use.  An  early  preparation  is  recommended — 
in  January  at  the  latest.  Weed  growth  must  be  kept  down  by  cultivation, 
and  another  ploughing  given  in  March  (not  before  the  middle  of  that  month) ; 
the  seed  should  then  be  sown — with  the  drill  for  the  best  results.  After 
germination  the  crop  should  be  harrowed. 

Florence  and  Firbank  wheats  have  also  been  under  test  for  many  years, 
and  have  proved  of  high  value  for  green  feed ;  like  Thew,  these  are  varieties 
which  may  be  purchased  on  the  open  market.  Bomen  (new  to  the  South 
Coast)  did  not  mature  as  early  as  the  other  varieties,  but  proved  a  very  good 
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green  fodder  wheat,  and  in  a  better  season  may  outyield  the  other  varieties 
mentioned.  Canberra  was  under  test  at  Pambula,  and  yielded  well;  this 
also  requires  further  test. 

Oats  on  Trial. 

In  the  oat  section  the  yields  were  low  in  comparison  with  those  obtained 
for  many  years  past.  As  already  indicated,  the  season  was  better  suited 
to  wheat  than  oats.  The  season  was  also  remarkable  in  that  rust  was  more 
in  evidence  than  for  many  years  ]>ast.  For  instance,  Ruakura  in  almost 
every  plot  rusted  badly,  and  at  Wollongong  this  variety  and  Algerian  were 
so  badly  rusted  as  to  be  not  worth  cutting.  Even  at  Milton,  where  Ruakura 
yielded  highest  of  all  .sections,  it  was  very  badly  affected  by  ru.st ;  the  trouble 
came  late  in  the  growth  of  the  plants-  otherwise  they  might  have  resisted  it. 
Algerian  seems  to  have  lo.st  its  rust  resistance,  as  it  now  rusts  badly  in 
most  of  the  South  Coast  districts,  and  generally  exhibits  evidence  of  the 
affection  early  in  the  .season.  Sunrise,  whilst  not  ru.st  ])roof,  is  generallv  ru.st 
escaping  on  account  of  its  rapid  iirowth.  Some  farmers  have  suffered  loss 
with  it  through  rust,  but  this  is  generally  brought  about  bv  too  early  sowing ; 
sowing  before  the  middle  of  March  is  to  be  strongly  condenuu'd.  as  the  heat 
in  the  ground  then  forces  the  j)lanT  to  throw  up  a  .seed  head  when  only  a  few 
inches  high,  and  plants  of  wheat  or  oats  so  sown  may  often  be  found  in  ear  in 
April  or  May.  Sunrise  is  a  very  valuable  oat,  and  is  largely  required  by  South 
C'oa.st  farmers  for  sowing  for  tirccn  feed.  Unfortunately  the  suj)ply  is  not 
3'et  up  to  the  demand.  Ruakura  is  a  better  stooler  than  Sunrise,  and  in  some 
parts  is  well  liked;  but  the  j)reseiit  indications  are  that  when  the  supply  of 
Sunri.se  becomes  sufficient  to  inoi-t  recjuirements,  Ruakura  and  Algerian  will 
be  little  grown. 

Barlev  ])lots  were  again  established  in  order  to  test  the  new  variety,  Cowra 
No.  36.  This  variety  is  a  type  of  Cape  barley.  Experiments  so  far  show 
that  the  new  variety  matures  earlier  than  Cape,  and  in  many  cases  proves 
iDetter  as  regards  weight  of  green  feed.  The  pa.st  .season  was  not  a  favourable 
one  for  barley,  and  it  is  hoped  that  the  coming  one  will  be  more  favourable 
for  comparative  tests.     Followinti  are  the  results  of  the  trials  : — 


Variety. 

Milton. 

\:in!jaroo 
Valley. 

Pambula. 

Wollongong. 

Albion  Park. 
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q- 
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t. 

c.    q.    lb. 
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c. 
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5 

1 
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20 
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5 
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8 
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6 
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17 
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16 

4 
6 

.T 

2 
2 

24 
24 

8 

12 

3 
5 

12     0     16 
14     1       4 

5 
6 

0 
17 
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Thew         

2 

3 

0     10 

Canberra 

Oats— 

6 

17 

0 

16 

Sunrise      

9 

!.■> 

>> 

24 

»j 

1,' 

0 

16 

7 

12 

3 

12 

4 
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6 

4 
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10 

10 

0 

0 

S 
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1 
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(Failed). 

4 

n 

1     20 

Aleerian 

7 

2 
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5 

14 
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2 
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2 
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■Barlev— 

Cowra  36 

7 
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20 
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18 
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6 
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3 

U 

0 

0 

6 
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6 

8 

2        8 
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Elephant  Grass  in  Elevated  Localities. 

It  is  not  many  years  since  the  Department  first  discovered  for  local  farmers 
the  qualities  of  Elephant  grass  as  a  fodder,  and  the  months  still  bring  reports 
of  the  behaviour  of  the  crop  under  varying  conditions  which  add  to  our 
knowledge  of  its  utility.  Mr.  J.  H.  Curran,  of  Copeland,  near  Gloucester, 
lately  reported  that  he  raised  a  crop  from  a  hundred  plants  obtained  from 
Grafton  Experiment  Farm  on  14th  September,  1919.  In  reference  to  the 
remarks  in  a  recent  issue  of  the  AgricuUural  Gazette  that  the  land  should  be 
"  not  too  elevated,"  Mr.  Curran  wrote  :  "  Well,  I  am  up  2,700  feet  and  this 
is  the  result.  So  far,  in  brush  land,  seventy  out  of  a  hundred  plants  grew. 
There  was  no  rain  until  about  12th  November,  when  we  got  2  inches.  I 
had  given  the  plants  about  a  quart  each  at  planting,  and  altogether  they 
have  had  about  4  inches  since  planting.  They  have  stooled  out  up  to  eighteen 
stools  from  a  plant,  the  average  being  about  twelve  stools  and  the  growth  to 
date  3  feet  10  inches.  This  land  was  not  manured  or  cultivated,  and  the  plants 
were  just  put  in  holes  made  with  a  mattock,  but  I  have  already  taken  about 
400  plants  from  them  (rootlets)  and  put  them  out  in  the  creeks,  and  they 
are  all  showing  well.  I  consider  that  there  is  no  grass  to  equal  it  for  growing, 
and  I  am  experimenting  with  about  sixteen  different  varieties.  When  I 
received  the  plants  they  had  no  sign  of  growth  and  looked  like  last  year's 
maize  stalks.  I  am  well  satisfied  with  the  results  so  far,  and  will  let  you 
know  further  results  later  regarding  growth,  &c.,  as  I  do  not  intend  to  cut 
it  or  eat  it  down  until  April." 


Two  New  Canadian  Wheat  Varieties. 

The  attention  of  the  Department  was  directed  a  couple  of  years  ago  to  two 
neyi?  Canadian  wheats.  Kitchener  and  Red  Bobs,  by  a  reference  in  a  local 
newspaper.  Small  packages  of  seed  were  kindly  supplied  by  the  breeder, 
Mr.  Seager  Wheeler,  Saskatchewan,  Canada,  and  the  past  season's  experience 
has  enabled  some  idea  to  be  formed  of  their  characters. 

Kitchener  is  a  selection  from  Marquis,  and  is  said  to  have  yielded  up  to  82 
bushels  per  acre  in  Canada;  Red  Bobs  is  also  a  Canadian  wheat,  but  the 
pedigree  is  unknown  here.  Kitchener  comes  into  head  at  the  same  time  as 
Marquis  and  yields  rather  better  than  that  variety.  It  has  a  beardless  white 
ear  (tip-bearded)  and  purple  straw.  The  grain  is  red,  hard,  and  apparently 
of  good  milling  quality.  It  is  doubtful  whether  it  yields  sufficiently  well  for 
our  conditions,  and  another  trial  will  be  made  next  season. 

Red  Bobs  comes  into  ear  six  days  before  Marquis  and  resembles  Bobs  a 
good  deal,  the  ear  being  open,  white,  and  tapering  but  bold,  and  the  grain 
red,  hard  and  of  apparently  good  milling  quality.  It  seems  likely  to  shatter, 
though  this  did  not  occur  during  the  present  season.  It  is  quite  likely  that 
this  wheat  will  yield  about  the  same  as  Bobs,  but  another  trial  will  be  made 
next  year  comparing  it  with  that  variety. 

These  two  varieties  seem  to  be  superior  to  Marquis,  but  further  tests  are 
necessary  to  determine  whether  they  should  be  tried  in  farmers'  experiment 
plots. — J.  T.  Pridham,  Plant  Breeder. 
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The  Honey  Locust  Tree 

{GleditscMa  triacanthos  Linn.). 
Shelteb,  Shade,  and  Food  for  Pigs. 


H.  W.  POTTS,  Principal,  Hawkesbury  Agricultural  College. 

There  are  many  economic  phases  of  pig-raising  peculiar  to  our  climate,  and 
the  provision  of  shade  and  shelter  during  extremes  of  heat  in  a  rational 
manner  is  an  important  one.  Observations  in  this  direction  have  been 
continuous  for  the  past  ten  years  at  our  stud  piggery,  and  the  experience  has 
proved  highly  satisfactory. 

Pigs  revel  in  shade  during  the  summer  months,  when  the  heat  of  the  sun  at 
midday  is  at  its  height,  and  continually  take  to  shady  spots.  This  is  specially 
observed  with  white  breeds.  It  has  been  noticed  that  where  shade  is  not 
provided  the  animals  do  not  thrive  so  well,  the  daily  increase  in  weight 
being  reduced,  and  the  object  of      ■ 
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fattening  being  defeated  by  the 
absence  of  this  common-sense 
necessity.  Similar  results  are 
obtained  when  pigs  are  not  affor- 
ded shelter  during  the  winter 
months  Protection  from  pre- 
vailing cold  winds,  storms  and 
rain  is  economically  essential. 

Amongst  the  numerous  trees 
and  shrubs  that  have  been  tested, 
none  has  proved  so  useful  as  the 
Honey  Locust  Tree,  sometimes 
known  as  the  Thorny  Locust 
Tree, or  the  Triple-thorned  Acacia . 
It  is  a  native  of  the  south-eastern 
portion  of  the  United  States  of 
America,  and  extends  west  to 
Texa?.  It  is  deciduous,  hardy, 
long  lived,  and  drought  resistant. 
These  trees  grow  to  a  height  of 
\A0  feet  and  6  feet  in  diameter,  but  the  general  average  will  range  from 
40  to  50  feet  in  height  and  from  2  to  4  feet  in  diameter.  A  tree  at  this 
College  planted  in  1910  is  now  30  feet  high,  and  4  feet  from  the  ground 
it  is  2  feet  in  diameter.  The  Honey  Locust  Tree  is  a  vigorous  grower, 
flourishes  on  all  classes  of  soil,  and  is  not  subject  to  attacks  of  borei's  or 
insects.  The  wood  is  lieavy,  hard,  strong,  coarse,  and  durable ;  it  can  be  used 
for  fencing  posts  and  in  the  construction  of  floors  or  buildings  demanding 
damp-resistance,  and  it  makes  good  fuel. 


Young  Honey  Locust  Tree. 
Pruned  and  shaped  in  winter. 
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The  tree  has  also  acquired  a  reputation  in  several  countries  for  street 
planting.  Many  of  our  returned  soldiers  will  recall  the  splendid  specimens 
growing  in  the  streets  of  Port  Said  and  other  towns  in  Es^ypt,  where  the  shade 
aiforded  by  them  is  highly  appreciated.  As  street  trees  they  are  planted  40 
feet  apart,  and  by  annual  trimming  and  pruning  they  are  kept  shapely  so  as 
to  throw  a  delicate  shade  all  round  the  stem  for  20  feet,  the  handsome  light 
green  foliage  affording  a  picturesque  effect.  When  planted  in  a  yard  or 
area  alone,  the  height  can  be  kept  low,  the  branches  allowed  to  spread  out, 


.J 

r 

1 

w 

r 

; 

.',':^^-'' 

^i^^^-'* 

r 

-1 

Ic 

\z,    ^-^ 

A  tree  planted  in  1912,  and  pruned  to  throw  a  good  shade  In   spring. 

and  the  foliage  trhnmed  to   be  light  or  heavy.     Thus  the  trees  lend  them- 
selves to  a  variet}'^  of  uses  from  a  shade  and  shelter  point  of  view. 

They  can  be  planted  as  wind  breaks  about  6  feet  apart  or  used  as  hedges,  in 
which  case  the  young  plants  can  be  grown  from  18  inches  to  3  feet  apart,  accord- 
ing to  the  class  of  stock  it  is  proposed  to  enclose.  The  same  method  applies 
where  a  garden  hedge  is  being  planted.  The  strong  sharp  thorns  growing  on 
the  stems  are  sufficient  to  prevent  any  class  of  stock  breaking  through,  and 
the  excellent  shelter  and  shade  afforded  by  this  class  of  hedge  in  summer  is 
readily  seen  where  pigs  are  kept.  It  has,  too,  a  most  attractive  and  charming 
appearance,  affording  a  pleasing  and  graceful  outline  to  any  homestead.    The 
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oliage  is  a  light  green,  and  its  appearance  in  the  spring  is  followed  by  the 
handsome  purple  blossoms,  which  contain  a  quantity  of  nectar  that  attracts 
bees  in  large  numbers. 

In  early  autumn  the  long,  broad,  locust  beans  are  very  prominent  as  the 
foliage  falls.  At  first  the  pods  are  brown,  but  they  steadily  darken  to  a 
black  colour,  finally  becoming  dry  and  eventually  falling.  In  the  early  stage 
the  pods  contain  a  soft,  edible,  sweet  pulp,  but  at  any  stage  of  ripeness  they 


A  tree  planted  in  1910,  showing  a  good  crop  of 
edible  beans  in  winter. 


The  same  tree  pruned  and  shaped  after  the  beans  have 
been  eateut 


are  promptly  eaten  as  they  fall  by  pigs  of  all  ages.  A  strict  watch  has  been 
kept  at  this  institution  in  order  that  any  symptoms  of  digestive  disturbance 
following  consumption  of  the  pods  might  be  noted.  8o  far  nothing  has 
occurred  to  show  that  these  beans  are  not  nourishing  and  edible.  Confidence 
was  established  at  the  initiation  of  the  test  by  a  perusal  of  Gray's  "  Supplement 
to  the  Pharmacopoeia,"  edited  by  Professor  Redwood  and  published  in  1845. 
On  page  261  is  a  description  of  the  tree  and  the  statement  "  the  seeds  are 
used  to  feed  animals  and  the  sap  yields  sugar."     An  average  sample  of  the 


88 


Agricultural  Gazette  of  N.S.W. 


[Feb.  2,  1920. 


bean  was  sent  to  the  Department's  chemist,  Mr.  F.  B.  Guthrie,  F.T.C,  who 


furnished  the  following  analysis  : — 

Moisture... 
Albuminoids 
Ether  extract    ... 

Fibre       

Carbohydrates  ... 
Ash  


Albuminoid  ratio 
Nutritive  value... 


Per  cent. 

7-66 
13-22 

1-76 
17  03 
66  13 

4-20 

100-00 


1  to  4-5 
73-3 


A  Hedge  planted  In  1907. 

The  leaves  have  fallen,  exposing  the  formidable  thorns  that  prevent  stock  from  breaking  through. 

In  this  connection  the  beans  contrast  favourably  as  food  with  pollard, 
bian,  coconut  cake,  linseed,  maize,  peas  and  barley. 

After  the  leaves  and  beans  have  fallen  in  winter  the  hedge  or  tree  can 
be  cut,  trimmed  or  pruned  to  any  height,  size  or  shape  required.  The 
deciduous  character  of  the  foliage  is  a  distinct  advantage  in  the  use  of  this 
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Hedge  in  full  leat  In  spring. 


Another  view  of  the  same  hedge,  after  pruning  in  the  autumn. 
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plant  as  hedge  or  tree  in  a  pig  yard.  The  leaves  falling  allow  the  sunlight 
to  reach  the  soil  on  which  the  pigs  have  lain  during  the  summer,  and  any 
parts  which  may  have  become  foul  and  unhealthy  are  subjected  to  the 
disinfecting  and  sweetening  influences  of  the  sun's  I'ays.  All  contaminating 
and  decomposing  matter  is  thus  destroyed,  moulds  and  bacteria  on  the 
surface  are  rendered  harmless,  and  the  area  is  made  healthy  for  occupation 
in  the  same  way  the  following  season. 

These  trees  are  readily  propagated  from  the  beans,  taken  from  the 
blackened  pods  in  winter.  The  seeds  should  be  stored  in  a  dry  place  until 
ready  for  sowing,  and  prior  to  sowing  in  the  early  spring  they  should  be 
soaked  in  water  at  a  temperature  of  150  degrees  Fah.  for  a  few  hours,  to 
assist  and  hasten  germination.  Sow  in  a  light  loam,  fairly  damp,  in  a 
shaded  corner  of  the  garden.  The  seeds  germinate  freely  and  the  plants 
grow  with  great  vigour,  so  that  when  twelve  months  old  they  can  be  planted 
out  in  their  permanent  locations.  Many  trees  raised  from  seed  are  found  to 
be  thornless,  and  these  may  be  especially  selected  for  decorative  or  shade 
purposes. 

We  thus  find  that  this  handsome  shade  tree  is  not  only  a  valuable  addition 
to  our  native  trees  for  purposes  of  shade  and  decoration,  but  that  it  possesses 
the  additional  advantages  of  providing  food  for  stock,  pigs  and  bees,  as  well 
as  (by  its  deciduous  habit)  giving  a  sweetened  and  healthy  soil  surface  for 
resting  stock. 


What  Departmental  Help  Stands  For. 

The  substantial  benefit  the  farmer  may  derive  from  the  activities  of  an 
Agricultural  Department  has  been  recently  instanced  in  the  water-melon 
industry  in  the  south-eastern  United  States,  where  (according  to  the  "  Weekly 
News  Letter  "  of  the  U.S.  Department  of  Agriculture)  losses  were  reduced 
from  20  per  cent,  in  1918  to  2  per  cent,  in  1919  as  a  result  of  the  treatment 
of  the  stems  of  water-melons  against  stem-end  rot. 

The  enormous  loss  that  was  going  on  made  it  obvious  that  the  water-melon 
industry  in  the  area  in  question  was  threatened  with  extinction  by  reason  of 
the  one  disease  alone,  and  a  campaign  for  the  control  of  the  trouble  was 
started  in  the  spring  of  1919  under  the  supervision  of  the  Washington 
Department.  It  was  found  that  a  large  percentage  of  the  losses  occurred 
among  melons  that  had  been  infected  at  the  cut  stem  after  they  had  been 
removed  from  the  vine,  and  that  disinfection  of  the  cut  stems  at  the  time 
of  loading  the  melons  into  cars  would  eliminate  much  of  the  waste.  The 
method  adopted  was  to  cut  off  a  section  of  the  stem  as  the  melons  were  packed 
into  the  cars  and  to  apply  a  small  brushful  of  disinfectant  paste  to  the  freshly 
cut  surface. 

As  indicated,  losses  were  quickly  curtailed.  Particular  evidence  as  to  the 
efficacy  of  the  treatment  was  offered  by  comparison  of  the  melons  in  two 
halves  of  one  car  load,  one  half  being  treated  and  the  other  untreated.  An 
examination  at  the  conclusion  of  the  journey  disclosed  only  4  per  cent,  of  the 
melons  in  the  treated  half  to  be  decayed  while  in  the  untreated  half  28  per 
cent,  were  affected. 
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French  Potash-salts^ 


F.  B.  GUTHRIE. 

The  first  consignment  of  potash-manure  from  Akace  has  recently  been 
landed  and  is  now  available  for  farmers.  It  is  consequently  an  opportune 
time  to  say  a  word  or  two  concerning  this  product,  especially  as  some  mis- 
conception exists  as  to  its  value  as  a  fertiliser. 

Hitherto,  or  before  the  war,  the  supplies  of  potash  manures  imported  into 
this  country,  and  indeed  into  nearly  every  other  country,  were  obtained 
from  the  Stassfurt  deposits  in  Germany.  A  considerable  variety  of  potash 
salts  was  derived  from  these  enormous  mines,  of  which  kainit,  sulphate  of 
potash,  and  muriate  of  potash  were  the  principal .  As  far  as  we  were  concerned 
locally,  the  importations  of  recent  years  were  almost  exclusively  confined  to 
sulphate  of  potash,  kainit  (the  lower  grade)  being  relatively  more  expensive, 
and  the  sulphate  being  more  readily  obtainable  and  cheaper  than  the  muriate. 
Probably  this  latter  state  of  things  was  merely  a  trade  convenience,  since  the 
muriate  is  the  principal  potash-salt  used  as  a  fertiliser  in  Great  Britain  and 
the  United  States,  and  perhaps  in  some  other  countries.  It  appears  to  be 
not  unlikely  that  the  shipping  of  sulphate  of  potash  to  Australia  was 
encouraged  in  order  to  find  a  convenient  market  for  it.  The  position  now  is, 
that  having  been  without  potash-salts  for  the  past  five  years,  the  require- 
ments in  this  direction  are  being  met  by  importations  of  potash  manures 
from  ALsace. 

The  salts  obtainable  from  this  source  are  sylvinite  and  muriate  of  potash. 
Muriate  of  potash  is  the  trade  name  for  potassium  chloride,  sylvinite  being 
potassium  chloride  mixed  with  other  salts  which  are  removed  in  the  pre- 
paration of  the  muriate.  As  muriate  of  potash  is  the  name  under  which  it 
will  apparently  be  most  familiar,  that  name  will  be  adhered  to  in  these  notes. 

Sylvinite  is  the  raw  product  of  the  mines  and  is  obtained  in  two  grades, 
one  containing  14  per  cent,  potash,  known  as  French  kainit,  and  the  other 
containing  20  per  cent,  potash  and  known  as  French  manure  salts. 

Muriate  of  potash  is  the  above  crude  salt  purified  until  it  is  nearly  pure 
muriate  of  potash,  containing  50  to  60  per  cent,  potash.  It  is  this  latter  salt 
which  constitutes  the  present  consignment,  and  which  will  probably  be  in 
the  future,  or  at  least  for  a  considerable  time,  the  only  potash  salt  available 
to  the  farmers  of  this  country. 

This  muriate  is  sold  in  two  grades — A,  containing  52  per  cent,  potash,  and 
M,  containing  58|  per  cent,  potash.  Grade  A  contains  practically  identically 
the  same  percentage  of  potash  as  the  sulphate,  and  can  replace  it  in  manure- 
formulas,  weight  for  weight. 

It  is  important  to  bear  in  mind  that  the  whole  difference  between  the 
present  supply  and  the  product  with  which  we  had  previously  to  deal,  is  that 
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the  German  product  was  potassium  sulphate,  whereas  the  French  product  is 
potassium  chloride  (muriate).  As  a  good  deal  of  misconception  exists  as  to 
the  relative  manurial  values  of  these  two  salts,  and  as  we  shall  no  doubt  be 
confronted  with  much  theoretical  discussion  concerning  the  action  of  chlorides 
and  sulphates  on  soil  and  crop,  it  will  be  as  well  to  summarise  shortly  what  is 
known  of  these  substances. 

It  must  be  premised  that  the  New  South  Wales  Department  of  Agriculture 
has  no  practical  experience  in  manuring  with  the  muriate,  for  the  reason, 
already  stated,  that  practically  the  only  potash-salt  available  for  manuring 
hitherto  has  been  the  sulphate. 

The  salt  principally  used  in  Great  Britain  and  the  United  States  is  the 
niuriate,  the  main  reason  being  undoubtedly  that  this  is  the  cheapest  form  in 
which  potash  is  obtainable.  Locally,  up  to  1904,  muriate  of  potash  was 
sold  on  a  guarantee  of  57  per  cent,  poiash,  and  cost  £13  15s.  per  ton. 
Sulphate  of  potash  with  a  guarantee  of  52  per  cent,  potash  was  sold  at 
£13  lOs.  per  ton.  This  would  make  the  unit-value  of  potash  in  the  muriate 
4s.  lOd.  as  against  58.  2d.  in  the  case  of  sulphate-  a  difference  of  4d. 
per  unit  in  favour  of  the  muriate.  For  some  reason,  possibly  for  the  one 
already  suggested,  after  this  date  shipments  of  potash  salts  were  confined 
to  the  sulphate.  Up  to  1915,  sulphate  of  potash,  with  a  guarantee  of  52  per 
cent,  potash,  was  quoted  at  £14  10s.  per  ton,  being  a  unit  value  of  5s.  7d. 
Muriate  was  not  then  quoted  at  all.  Since  1915  no  potash-salt  has  been 
obtainable  until  now. 

As  inquiries  are  constantly  made  as  to  the  value  of  muriate  as  a  fertiliser, 
and  as  it  is  being  stated  in  some  quarters  that  it  compares  unfavourably  with 
sulphate,  it  may  be  as  well  to  state  definitely  that  while  the  Department  is 
unable  to  speak  from  actual  experience  of  the  muriate,  there  is  no  reason 
whatever  to  anticipate  that  the  muriate  is  any  way  inferior  to  the  sulphate, 
still  less  that  it  is  likely  to  have  any  injurious  action  on  ordinary  crops,  as 
has  been  suggested  by  some. 

It  is  the  principal  potash-salt  used  in  agriculture  in  some  countries,  it  is 
cheaper  than  the  sulphate,  and  in  any  case,  it  is  the  only  one  likely  to  be 
available  locally  for  some  time.  It  is  stated  also  that  it  diffuses  more  readily 
in  the  soil  than  the  sulphate,  in  other  words,  that  it  is  more  rapid  in  its  action. 

On  the  other  hand,  it  must  be  admitted  that  most  writers  on  the  subject 
affirm  that  it  reduces  the  market-value  of  tobacco  and  potatoes.  The  most 
definite  statement  of  the  limitations  of  muriate  of  potash  as  a  fertiliser  that 
I  have  been  able  to  find  is  made  by  J.  E.  Halligan,  chemist  in  charge  of  the 
Louisiana  Experiment  Station,  in  his  book,  "  Soil  Fertility  and  Fertilisers  " 
(1912).  He  states  that  tobacco,  potatoes,  sugar-beets  and  oranges  are 
crops  that  do  not  do  well  on  large  quantities  of  this  fertiliser.  The  presence 
of  chlorides  is  regarded  as  objectionable  in  the  case  of  these  crops  ;  in  the  case 
of  tobacco  the  burning  quality  of  the  leaf  is  affected,  while  potatoes  are 
said  to  be  made  "  waxy." 
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With  these  possible  exceptions,  muriate  of  potash  can  be  used  instead  of 
sulphate  on  all  classes  of  crops,  and  it  juay  be  found  by  experience  that  the 
ill-effects  noted  in  other  countries  on  the  particular  crops  mentioned  may  be 
absent  under  our  own  conditions. 

The  output  of  Alsatian  ])otasli  during  the  first  six  months  of  19U*  was  as 
follows  : — 

Sylvinite   (French    kainit)    12  to  16  per  cent,  potash — 77,055  tons. 
,,  ,,  20  to  22  per  cent.  })otash-  40,048  tons. 

Potassium  chloride  (muriate)  50  to  60  per  cent,  potash  -  14  J 28  tons. 
The  potash  salts  on  the  local  market  are  : — 

A  grade,  52  per  cent,  ptjtash     ...     £32  jier  ton. 

M  grade,  58         ,,  .,  ...         ...         ...     £35     .. 

The  unit  value  of  the  potash  in  .V  i;rade  is  12s.  3d.,  and  in  M  grade,  12s.  Id. 
The  potash  content  of  A  grade  is  identical  with  that  of  the  sul|)hate.  and 
it  can  be  substituted  for  the  latter  in  equal  proportion  in  any  of  the  formiihe. 


Some  Recent  Publications 

Copies  of  the  undermentioiu'd  |iublications  niav  be  obtained  by  farmers 
free  of  cost,  on  application  to  the  I'nder  Secretary  and  Direitor.  Department 
of  Agriculture,  Sydnev  : — 

FarnuTs'   BulLtiii,    Xo.    \'2'i.      Tiu-    Cultivation  of   Maize,   4'i   jmrtis;    hv    H. 

W.-nh(.lz. 
Farincr.s'    Bulletin,    No.     li*s.     Wheat    Handlintr    and    Cradinji    in    Anieriea, 

17  JMige-s;    by  E.  Harris. 

.MlSCELL.\NK(>r.S    I'l   ltLTC.\TIO.\S    .\ND    Le.AFI.ET.S. 

Selecting  and  Judging  Mai/c  U>v  .Show. 

Grasses  and  Clover.s  oi\  the  Xamhiicca  River. 

Spring  >Lanagenient  of  Hecs. 

The  Pitr  Indu.stry. 

C'ultivation  of  the  \'ine\ai<l. 

Some  New  N'arieties  of  Wheat. 

Diseases  of  Animals.  No.  2  :  Actinomycosis. 

Diseases  of  Animals,  No.  ',i :  Tuberculosis. 

Diseases  of  Animal^,  N'.  S:  Authra.v. 


The  Necessity  for  Sound  Book-keeping. 

Ix  ordinary  business  management  a  knowledge  of  accounts  has  been  regaided 
as  indispensable,  and  there  is  every  reason  why  a  i)roper  system  of  accounting 
would  be  of  the  greatest  value  to  agriculture.  Bv  sound  book-kee])ing  the 
individual  farmer  is  able  to  detennine  and  compare  the  results  of  particular 
branches  of  farming.  Such  infuniiation  could  be  made  of  wider  a])[)lication 
if  book-keej)ing  were  to  be  more  generally  practised,  and  would  be  of  benefit 
not  only  to  the  individuals  concerned,  but  to  the  general  body  of  farmers.- - 
Journal  of  the  Board  of  Agriculture,  England. 
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The  Need  for  Improved  Methods  in 
Handling  Sheepskins.* 


J.  W.  MATHEWS,  Sheep  and  Wool  Expert. 

Perhaps  only  those  intimately  connected  with  the  skin  trade  can  be  fully 
sensible  of  the  loss  that  occurs  annually  in  this  State  through  the  indifferent 
treatment  and  handling  of  sheepskins.  Sheep  that  are  slaughtered  at 
leading  metropolitan  abattoirs  or  other  properly- equipped  killing  establish- 
ments are,  of  course,  outside  the  scope  of  the  foregoing  comment ;  but  the 
criticism  must  be  regarded  as  generally  applicable  to  the  methods  in  vogue 
at  the  privately- owned  properties  (chiefly  in  the  country)  from  which  Sydney 
fellmongers  obtain  an  important  proportion  of  their  supplies.  As  showing 
the  extent  to  which  wastage  exists,  the  accompanying  statement  of  figures 
is  arresting.  The  table  forms  a  comparison  of  the  various  lots  of  skins  treated 
by  only  one  firm  of  fellmongers  in  the  city — the  "  dry  "  skins  having  been 
received  from  various  country  consignors,  and  the  "  green  "  skins  direct 
from  the  metropolitan  abattoirs.  The  totals  and  percentages  given  are 
sufficiently  eloquent,  but  it  may  be  mentioned  that  an  examination  of  a  list 
of  individual  consignments  showed  in  one  case  a  loss  of  30  per  cent,  on  one 
lot  of  "  dry  "  skins,  while  in  one  consignment  of  "  green  "  skins  of  4,860 
only  five  were  lost.      The  following  is  a  summary  of  the  results  : — 

Dry  Skins.  Green  Skins. 

Sound.  Lost.  Sound.  Lost. 

May -June  Consignments     80,423  12,519  44,807  169 

Percentage  loss       15-5  0-38 

January-February  Consignments  ...     73,476  18,368  42,106  385 

V ^ ' 

Percentage  loss        24-99 

Total  percentage  of  all  Dry  Skins  lost 

Total  percentage  of  all  Green  Skins  lost     

Figures  to  hand  from  the  Government  Statistician  show  that  approxi- 
mately 950,000  sheep,  inclusive  of  lambs,  are  slaughtered  on  private  pro- 
perties annually  in  the  country.  The  total  slaughtering  for  the  State  during 
the  year  ending  30th  June,  1918,  was  3,202,178.  Of  this  number,  1,155,322 
were  killed  in  the  metropolitan  area,  the  balance  being  country  killed. 

It  has  been  estimated  that  a  pelt  (minus,  of  course,  the  wool)  is  worth 
on  the  average  Is.  8d. ;  an  unsound  one,  on  a  similar  basis  of  estimation,  is 
said  not  to  be  worth  more  than  half  that  value.  That  the  loss  on  this 
account  annually  to  the  State  and  to  the  industry  is  very  considerable  it 
needs  no  extensive  calculation  to  show. 

Indeed,  of  such  economic  significance  was  it  considered  to  be,  that  the 
matter  was  brought  under  the  notice  of  the  newly-constituted  Bureau  or 

*  Text  of  a  report  furnished  to  the  Experiments  Supervision  Committee. 
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Advisory  Council  of  Science  and  Industry.  The  co-operation  of  the  Depart 
ment  of  Agriculture  was  immediately  sought  for  by  that  body,  to  see  whether 
by  some  means  or  other  those  responsible  for  it  could  not  be  roused  to  a  sense 
of  responsibility,  so  that  in  some  measure  so  great  a  waste  might  be  reduced, 
if  not  avoided. 

Careless  Methods  of  Treatment. 

Complaint  apparently  does  not  arise  from  one  cause  alone,  but.  from  the 
negligent  manner  in  which,  in  too  many  instances,  the  skins  are  handled 
as  they  are  removed  from  the  body  until  they  reach  their  destination  where 
they  are  finally  treated.  Often  no  provision  whatever  is  made  for  drying. 
A  little  extra  care  would  perhaps  be  taken  of  a  skin  that  is  approaching  full 
wool ;  but  frequently  has  it  been  noted  in  the  case  of  a  short  growth  or  late 
shorn  sheep  that  the  pelts  have  been  allowed  to  lie  about  and  exposed  to  all 
conditions  of  weather.  Sometimes  they  are  carelessly  thrown  over  a  rail, 
woolly  side  out,  with  the  result  that  they  become  heated  and  the  texture 
of  the  pelts  suffers  in  consequence.  Frequently,  too,  the  skins  are  allowed 
to  remain  until  the  extremities  curl  up,  and  so  afford  a  favourable  place  oi 
abode  for  the  operations  of  the  blow-fly.  Other  cases  have  been  noted, 
again,  where  no  attempt  has  been  made  to  stretch  the  skin.  If  not  left 
near  the  spot  just  where  it  was  removed,.it  has  been  hurriedly  thrown  across 
a  wire,  causing  it  to  dry  out  a  bad  shape  and  become  creased  and  "  ridgy." 

Serious  damage  is  often  caused  through  cutting  or  scoring  at  the  time 
of  skinning,  nor  is  any  attempt  made  in  many  cases  to  protect  the  skin 
against  weevils,  which  readily  attack  them,  especially  during  the  summer. 

On  the  assumption  that  the  wool  is  more  valuable  than  the  pelt,  the  skins 

are  often  packed  flesh  side  out,  thereby  exposing  it  to  all  the  damage  that  might 

be  caused  during  transit.  «,,      ^    ^ 

^  The  Tests. 

After  full  inquiry  and  investigation,  it  was  decided  to  institute  a  series  of 
tests  at  different  experiment  farms,  in  order  to  see  whether,  by  adopting 
better  methods,  existing  conditions  could  not  be  improved  upon.  The  tests 
were  undertaken  at  Hawkesbury  Agricultural  College  and  Wagga  and  Trangie 
experiment  farms  under  the  supervision  of  the  Experiments  Supervision 
Committee,  special  lots  of  sheep  being  set  aside  for  the  purpose. 

Differences  of  opinion  existed  as  to  the  respective  merits  of  sun  and 
shade  drying.  One  member  of  the  committee.  Dr.  Darnell-Smith,  said 
he  considered  "  mere  drying  in  the  sun  a  very  bad  practice.  Very  soon 
after  an  animal  is  dead,  bacteria  enter  the  skin  and  start  decomposition^ 
and  in  thick  skins  drying  in  the  sun  does  not  check  them,  with  the  result 
that  the  tissues  of  the  hide  are  much  integrated." 

The  best  means  of  combating  weevil  infestation  was  also  considered,  and 
the  application  of  salt  in  the  process  of  curing  to  preserve  pliability  and  softness 
of  texture. 

Finally  it  was  decided  to  direct  the  test  with  a  view  to  (1)  ascertaining  to 
what  extent  damage  was  done  by  drying  in  the  sun ;  (2)  discovering  how  skins 
might  be  preserved  by  the  application  of  an  approved  preparation  as  a  paint. 
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The  following  schedule  of  the  tests  will  indicate  the  scope  of  the  investi- 
gations : — 

Experiment  A. — Drying  in  the  sun :  After  the  skins  are  stripped,  they 
shall  be  laid  lengthways  (head  to  tail)  without  overlapping,  flesh  side  upwards, 
extremities  well  exposed,  on  half-round  rafters  6  inches  to  8  inches  in 
diameter. 

Experiment  B. — Drying  in  shade :  The  same  number  of  skins  as  in 
Experiment  A,  to  be  laid  out  in  exactly  the  same  manner,  at  the  same  time, 
and  dried  in  a  shed  providing  good  shade,  free  from  sun's  rays. 

Experiment  C. — Painting  sun-dried  skins :  When  thoroughly  dry,  half 
the  sun-dried  skins  to  be  painted  with  a  solution  consisting  of  1  lb.  of  arsenate 
of  soda  to  every  2  gallons  of  water,  to  which  has  been  added  1  drachm  bitter 
aloes  dissolved  in  an  egg-cup  full  of  water. 

Experiment  D. — Painting  shade-dried  skins  :  A  similar  number  of  shade- 
dried  skins  to  be  painted  with  the  solution  as  used  in  Experiment  C. 

Experiment  E. — Salting  and  Curing :  A  corresponding  number  of  skins, 
after  flaying,  to  be  rubbed  on  the  flesh  side  with  salt,  then  thoroughly  sprayed 
with  a  2  per  cent,  solution  of  disinfectants  of  the  type  of  Lysol,  that  prepara- 
tion being  unprocurable. 

Tanning  Results. 

In  order  to  carry  the  investigations  as  far  as  possible,  the  skins,  in  separate 
lots  as  enumerated,  were  forwarded  for  treatment  to  a  firm  of  fellmongers, 
Messrs.  Thomas  Elliott  &  Co.,  who  co-operated  with  the  Department  in  the 
work.  In  their  report  they  give  the  results  of  their  personal  observations 
and  also  set  their  valuation  against  each  lot.  Before  proceeding  to 
review  the  particulars,  however,  the  mode  of  procedure  in  the  conduct  of 
the  trials  may  be  briefly  reviewed. 

The  experiments  were  commenced  about  the  middle  of  February,  1919> 
the  skins  being  taken  week  by  week,  ass  the  sheep  were  killed,  up  till  about 
the  end  of  July.  When  a  suitable  number  had  been  collected  in  each  lot  they 
were  forwarded  for  treatment,  each  lot  being  kept  separate.  Treatment 
consisted  of  fellmongering,  tanning,  and  preparing  the  skins.  It  is  not 
necessary  to  dilate  upon  the  methods  adopted  by  the  fellmongers  in  preparing 
and  classifying  the  skins,  except  to  say  that  an  equal  number  of  skins  were 
dealt  with  by  the  different  modes  of  treatment  and  that  deductions  are  based 
on  the  quality  and  value  of  the  basils  in  the  prepared  state. 

The  following  is  a  resume  of  the  value  of  the  pelts  in  their  prepared  state, 
all  fellmongering  and  tanning  charges  being  deducted  : — 

I  Experiment. 


ConsijiTiinients  from — 



A 

B 

1       ^ 

D 

E 

Hawkesbury  Agricultural  College 

Wagga  Experiment  Farm...         

Trangie  Experiment  Farm           

d. 
10-34 

16-15 
8-00 

d. 
22-23 

25-10 
12-00 

1       d. 
16-80 
22-00 
13-92 

d. 
26-93 
26-40 
16-33 

d. 
26-96 
31-40 
17-00 

Average  value     

11-52 

17-74 

14-24 

23-22 

25.12 
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It  should  be  borne  in  mind  that  U)ts  A  and  C  and  B  and  D  were  to  all 
iutant.;  and  purposes  identical,  except  that  B  and  D  re[)resented  in  each 
case  the  painted  skins.  Un  the  other  hand,  lot  E  was  the  cured  skins,  as 
explained  above. 

The  figures  are  fairly  convincing,  and  may  be  accepted  as  a  fair  criterion 
of  the  merits  of  the  respective  modes  of  treatment.  It  has  been  am])ly 
borne  out  that  drying  in  the  sun  is  a  wrong  practice.  It  has  also  been  made 
clear  that  j)ainting  is  beneficial,  as  in  both  instances  the  [)ainted  skins  main- 
tained a  higher  range  of  values  than  the  unpainted  ones,  indicating  that 
there  were  fewer  rejects  among  those  lots. 

Lot  E  stands  out  conspicuously  as  the  highest  in  the  list — that  is.  so  far 
as  the  value  of  the  pelt  is  concerned.  It  would  be  well,  however,  not  to 
form  hasty  conclusions. 

Commenting  on  the  value  of  the  skins,  Messrs.  Elliott  &  Co.  wrote  : — 

It  will  ho  seen  from  the  result  that  the  skins  which  have  been  ^hade-dried  turned  out 
much  better  than  those  dried  in  the  sun.  Drying  in  the  sun  draws  the  fat  to  tlie  smtace 
and  causes  the  grain  to  bUster  and  peel,  and  reduces  the  value  considerably;  this  would, 
of  course,  bo  much  more  pronounced  in  hot  than  in  cold  weather. 

There  is  not  a  marked  diflferenco  in  the  value  of  the  B  and  D  classes,  but  it  must  be 
noted  that  these  were  received  and  o])erated  upon  during  the  cold  weather,  when  very 
little  weevil  was  about ;  had  the  sheep  been  killed  in  the  summer  time  and  the  skins 
allowed  to  lie  about  for  any  length  of  time,  a  large  proportion  of  the  pelts  from  the  B  class 
(unpainted  skins)  would  not  have  been  worth  tanning— only  fit  for  glue-making. 

With  regard  to  Lot  E  (salted  and  curcil),  we  have  already  ])ointed  out  to  you  that  this 
method  of  treatment  produces  pelts  quite  first  class,  but  we  cannot  recommend  it  for 
the  reason  tliat  we  find  it  impossible  to  get  the  wool  a  good  colour.  It  has  a  yellowish 
tint  which  ordinary  scouring  will  not  remove. 

We  verj'  often  buy  .salted  pelts  in  tin-  market,  but  these  we  can  procure  at  from  2s.  to 
3s.  lower  than  those  ordinary  good  ])cltcd  drj'  skins,  because  of  the  diflerence  in  wool 
values. 

We  should  like  to  iK)int  out  that  skins  that  are  badly  butchered  could  often  be  put 
into  higher  grades  but  for  being  cut.  We  cannot  lay  too  much  stress  on  this  point. 
The  pelt  (now  that  values  are  ruling  so  high)  is  a  very  important  factor,  and  the  condition 
of  the  pelt  is  now  very  much  more  taken  into  consideration  by  buyers  than  formerly. 

To  sum  up,  we  would  strongly  recommend  that  all  skins  be  painted  and  shade-dried, 
and  that  special  care  be  taken  to  have  skins  removed  free  from  cuts. 

Some  years  ago  we  were  big  buyers  from  several  meat  works  in  diif<'rcnt  parts  of  the 
Commonwealth.  We  always  hatl  tiie  skins  painted  with  a  weak  solution  of  red  arsenic 
which,  in  our  opinion,  is  the  best  jneservative  and  gives  the  best  result  in  pelts.  We 
can  say  we  never  lost  2  per  cent,  of  jjclts  treated  in  that  way. 

Messrs.  Elliott  &  Co.,  in  tlicii'  r('[)ort,  sum  u])the  ])ositi()n  so  clearly  that  it 
leaves  very  little  else  to  be  added 

With  regard  to  shade-drying  it  may  be  remarked,  however,  that  proper 
provision  should  be  made  for  the  j)urpose.  If  an  outbuilding  be  not  avail- 
able, a  shed  suitably  designed  should  be  made  for  the  purpose.  A  long  and 
narrow  one  is  preferable  to  a  wide  one.  If  constructed  to  allow  of  three 
sets  of  beams  being  placed  in  line,  say  2  feet  6  inches  apart,  and  about  the 
same  distance  from  the  outside.it  should  be  wide  enough  for  ordinary  require- 
ments. A  length  of  about  4  feet  is  required  properly  to  stretch  a  skin,  so 
that  the  length  of  the  building  may  be  regulated  by  the  number  of  skins  it 
will  be  required  to  hold  during  any  period  of  drying.     Observations  taken 
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during  the  tests  showed  that  it  usually  took  between  two  and  four  days  to 
dry  a  skin,  but  this  chiefly  depended  upon  the  time  of  the  year  and  weather 
conditions.  During  the  earlier  (warmer)  months  about  three  days  were 
occupied,  but  towards  winter  as  long  as  eight  days  were  required.  Thus, 
by  having  the  beams  placed  in  three  rows  as  indicated,  accommodation  may 
be  provided  for  the  regular  influx,  as  well  as  the  output  of  the  skins  as  they 
reach  a  state  of  dryness. 

Attention  might  further  be  drawn  to  the  necessity  of  exercising  due  care 
in  the  stretching  of  the  skins.  To  ensure  this  they  should  be  placed  over  the 
beams  lengthways — that  is,  from  head  to  tail,  and  flesh  side  out.  The  rafters 
or  beams  used  for  the  purpose  should  be  half-round,  and  from  6  to  8  inches 
in  diameter.  The  building  should  be  left  open  on  all  sides  to  allow  of  free 
circulation  of  air.  The  roof  should  be  angular  in  formation,  and  allowed 
to  slope  well  down  below  the  line  of  the  outside  beam.  If  the  beams  are 
placed  about  6  feet  from  the  ground  they  should  be  high  enough.  It  would 
be  well,  however,  to  have  the  shed  netted  on  all  sides  so  as  to  protect  the  skins 
from  marauding  dogs  and  other  pests,  which  often  gnaw  and  pull  them  from 
the  beams. 

It  has  further  been  made  evident  that  the  best  means  of  preserving  the 
skins  is  to  have  them  painted  with  a  proper  arsenical  solution.  The  skins 
should  be  painted  immediately  they  are  taken  off  the  beam.  Messrs.  Elliott 
&  Co.  recommend  red  arsenic,  but  the  solution  used  in  the  trials  seems  to 
have  given  satisfaction  and  is  widely  used.  It  is  inexpensive  and  is  easily 
prepared  by  taking,  say,  1  lb.  of  arsenate  of  soda,  placing  it  in  a  bran  bag 
and  suspending  it  in  2  gallons  of  water,  when  it  quickly  dissolves.  To 
this  should  be  added  1  drachm  of  bitter  aloes,  dissolved  in  an  egg-cup  full 
of  hot  water.  This  could  be  used  without  dilution  all  the  year  round,  as  it 
is  strong  enough  for  a  summer  paint  and  will  do  no  harm  if  it  is  stronger  than 
is  really  required  for  the  winter. 

In  addition  to  the  objection  raised  by  the  fellmongers  with  reference  to 
skins  cured  by  salting,  there  is  another  which  applies  particularly  to  those 
intended  for  export.  Salted  skins  collect  moisture,  and  though  they  may 
be  weevil  proof,  they  are  given  to  sweating  when  tightly  packed. 

With  regard  to  methods  of  packing,  it  may  be  remarked  that  the  skins 
should  be  folded  lengthways — head  to  tail — as  dried,  and  straight  down 
the  middle  of  the  back,  woolly  side  out ;  the  ends  should  be  turned  in. 

The  consignment  should  not  be  held  too  long.  If  a  sufficient  number 
is  not  available  to  make  up  a  fair-sized  consignment,  it  would  be  well  perhaps 
to  dispose  of  them  locally.  Otherwise,  repeated  applications  of  solution 
will  be  found  necessary. 
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Farmers^  Experiment  Plots^ 

Maize  Experiments,  1918-19. 
Central  Coastal  District. 


J.  M.  PITT,  Assistant  Inspector  of  Agriculture. 

Experiments  with    maize    were    conducted  by  the  Department  during  the 
spring  of  1918,  in  co-operation  with  the  following  farmers  : — 

R.   Richardson,  Montliook,  ^Manning  River. 

M.  Smith,  "  Bona  Vista/'  Paterson  River. 

W.  H.  Duflfy,  Comboyne. 

G.  A.  Andrews,  Chaiity  Creek,  Manning  River. 

E.  L.  Andrews,  Mt.  Geoige,  Manning  River. 

A.  Smith  and  Atkins  liros.,  Bandoii  Grove,  Dungog. 

A.  G.  Eraser.  "Homestead  Farm,"  Gloucester. 
The  yields,  whilst  not  as  high  as  those  of  la.st  year,  were  good  considerhig 
the  droughty  conditions  ruling  during  the  spring  and  summei-.  Maize,  liow- 
ever,  is- a  crop  that  does  not  stand  excessive  moisture,  especially  in  the  early 
stages ;  under  such  conditions  a  heavy  growth  takes  place — and  this  is  not 
necessary  to  maximum  yields  ;  moreover,  this  generous  growth  requires  a  lot 
of  moisture  to  maintain  it  latei-  in  the  season,  and  a  tendency  to  fungous 
diseases  is  developed.  The  tasselliiig  period  is  the  most  critical  in  the  growth 
of  maize,  and  it  is  then  and  afterwards  that  ample  moisture  is  required  t(^ 
ensure  a  proper  pollination  and  tilling  out  of  the  ears. 

The  majority  of  the  Upper  Maniiing,  Comboyne  and  Dungog  plots  were 
fortunate  in  having  useful  falls  at  this  time,  thus  ensuring  good  yields ;  the 
crops,  too,  were  entirely  free  from  the  attacks  of  leaf  blight.  Tiie  Gloucester 
and  Paterson  plot«,  however,  were  less  fortunate  in  respect  to  rain,  and  the 
results  in  consequence  were  poor.  Indeed,  insufficient  rain  fell  at  tlie  former 
place  to  germinate  the  seed.  The  following  figures  show  the  rainfall  over 
the  two  seasons  : — 


1917-18 


First  period  of  growth  (about  3  moiitlis) 
Last  period  of  growth        ,, 

Total 


i 

s 

C 

tcrson 
iver. 

2 
S' 

H 

?^ 

5 

o 

Inches. 

Inches. 

Inches. 

15 

4 

11 

121 

15 

21 

27i 

19 

32 

experi-    experi- 
ment,     uieiit. 


No 
experi- 
ment. 


1918-19 


'First  period  of  growth  (about  3  months) 
Last  period  of  growth        ,,  „ 


Inches. 


lOi 


Inches. 
2i 
5i 

Inches. !  Inches. 

4   (    4i 
15      5i 

Inches,  i  Inches. 
44     3i 
54     6 

8 

19     10 

10       9i 

The  cultivation  methods  adopted  by  the  various  farmers  were  satisfactory. 
Ploughing  deeply  in  the  autumn  has  again  proved  itself  to  be  indispensaljle  ; 
and  it  is  pleasing  to  note  that  most  of  the  farmers  recognise  the  value  of 
allowing  the  land  to  fallow  and  sweeten  during  the  winter  months,  giving 


100  Agricultural  Gazette  of  N.S.W.  [Feb.  2,  1920. 

occasional  workings  to  destroy  weed  growth  and  keep  the  surface  soil  loose. 
Others,  instead  of  leaving  the  land  in  fallow,  go  in  for  growing  field  peas, 
vetches,  &.C.,  and  either  turn  the  whole  crop  under  as  a  green  manure  crop,  or 
use  the  growth  as  a  soiling  crop,  afterwards  turning  the  residue  under.  The 
growing  of  legumes — either  cowpeas  sown  amongst  the  crop  after  the  last 
culiivation  of  the  maize  in  November,  or  field  peas  sown  early  in  the  autumn — 
and  ploughing  under  in  sufficient  time  for  them  to  rot  before  the  next  spring 
crop  is  sown,  is  strongly  recommended. 

The  Varieties. 

Improved  Yellow  Dent,  a  variety  now  grown  extensively  over  the  whole  of 
the  coast,  again  yielded  consistently.  This  can  safely  be  regarded  as  the  most 
reliable  cropper  under  all  conditions,  and,  owing  to  its  heavy  yielding 
capacity,  its  rather  small  stalks  and  its  capacity  to  maintain  its  sap,  is 
preferable  to  other  varieties  for  green  fodder  and  silage.  It  may  be  mentioned 
that  from  seed  originally  obtained  from  the  Grafton  Experiment  Farm,  a 
Manning  River  farmer  harvested  the  magnificent  yield  of  125  bushels  to  the 
acre,  gaining  first  honors  for  the  best  plot  of  maize  given  by  the  Manning 
River  Agricultural  Society  for  the  district.  This  variety  matures  in  six 
months  and  can  be  sown  early  or  late. 

Other  varieties  to  yield  well  in  the  plots  were  Golden  Beauty,  Red  Hogan, 
Narrow  Red  Hogan,  Golden  Nuggett,  Learning,  and  the  four  white  varieties, 
Boone  County,  Hickory  King,  Giant  White  and  Silvermine.  Red  Hogan  gave 
the  highest  yield,  namely,  92|  bushels  to  the  acre  at  Mondrook  ;  some 
exceptionally  fine  cobs  were  harvested.  Narrow  Red  Hogan  created  a  very 
favourable  impression  in  the  Upper  Manning,  its  heavy  yield  (84  bushels)  and 
.shelling  percentage  {84*8)  earning  foi-  it  the  reputation  of  "a  good  bag  filler." 

The  comparatively  dry  season  on  the  Comboyne  was  responsible  for  some 
very  fine  yields  of  Leaming  being  harvested,  and  in  a  manurial  trial  nearly 
69  bushels  to  the  acre  were  obtained.  Several  other  varieties  were  tried,  bub 
Leaming  appears  to  be  the  most  suitable  here.  Later  maturing  varieties  have 
difficulty  in  ripening  off  the  grain  owing  to  the  high  altitude. 

Owing  to  the  high  prices  ruling,  and  the  scarcity  of  maize  that  is  usual 
towards  the  end  of  the  year,  a  number  of  farmers  have  adopted  the  plan  of 
sowing  a  portion  of  their  farm  to  very  early  maturing  varieties  to  catch  this 
market.     Golden  Superb  in  the  Macleay  district  has   proved  useful  in  this 
respect,  and   is  being  grown   extensively   along  the   Manning  this   season. 
Another  variety.  Brewer's  Dent,  yielded  67f  bushels  at  Charity  Creek ;  it 
matures  in  a  little  over  four  months.      The  increase  obtained  from  stud  seed 
over  ordinary  seed  again  shows  the  advantage  of  field  selection  and  the  growing 
of  a  stud  plot.      It  is  a  pity  (as  the  following  figures  indicate)  this  method  of 
obtaining  seed  is  not  carried  out  more  extensively  : — 

bus.  lb. 
On  the  Comboyne,  Stud  Leaming  yielded     ...  ...  ...      60     9 

„  ,,  Ordinary  Leaming  yielded         ...  ...     51   31 

At  Charity  Creek,  Stud  Improved  Yellow  Dent  yielded  ...     78     4 
„.  „  Ordinary  Improved  Yellow  Dent  yielded     72     0 
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Cultural  Details. 

Mondrook. — -Rich  allu\ial  loam  ;  previous  crop  maize  ;  ploughed  deeply  in 
the  early  autumn,  fallowed,  disced,  harrowed  during  the  winter  and  again 
previous  to  sowing.     Sown  •29th  September,  1919. 

Charity  Greek. — Soil,  rich  alluvial  flat ;  previous  crop  maize,  and  grown  con- 
tinuously over  twenty  years  ;  ploughed  deeply,  rubbish  being  turned  under  in 
the  early  autumn;  fallowed  during  the  winter;  another  shallower  ploughing  and 
harrowing  given  previous  to  sowing;  seed  sown  with  double-row  planter  (no 
manure)  on  30th  October.  Sowing  in  September  is  usually  practise<l  in  this 
locality,and  the  delayin  the  above  instance  wasdue  to  the  non-arrival  of  theib-eed. 

Mt.  George. — Soil,  rich  alluvial  loam  ;  previous  crop  maize  (for  a  number  of 
years);  stalks  and  other  growth  were  ploughed  under  early  in  the  autumn, 
and  left  in  fallow  during  the  winter;  a  further  shallower  ploughing  and 
harrowing  given  before  sowing  ;  sown  on  8th  September  with  a  double-row 
planter,  no  manure. 

Dungog  {Bandon  Grove). — Soil,  fairly  heavy  rich  alluvial  flat;  previously 
under  paspalum ;  ploughed  during  the  winter  and  worked  a  number  of  times 
to  clean  ;  ploughed  again  prior  to  sowing  on  1st  November,  1918. 

Comhoyne. — Rich  alluvial  volcanic  soil, on  comparatively  new  land;  ploughed 
in  the  autumn  and  again  before  sowing,  with  harrowings  to  follow  ;  sown  on 
17th  October,  1918. 

Paterson. — Soil,  dark  alluvial  flat,  typical  of  the  agricultural  loam  of  the 
Hunter  tributaries;  previous  crop  maize;  ploughed  early  in  the  autumn  and 
again  in  the  winter,  with  a  further  one  with  cultivation,  harrowing,  and 
rolling  previous  to  sowing;  seed  sown  on  28th  October,  1918.  This  plot 
had  an  exceedingly  dry  time. 

Variety  Trials  for  Grain. 


Variety. 

Charity  Creek. 

Mt.  ( 

corge. 

Comboyne. 

Paterson.* 

Mon 

irook. 

Yield. 

Shelling 
per- 

Yield. 

Shelling 
per- 

Yield. 

Shelling 
per- 

'i ield. 

Yield. 

Shelling 
per- 

bus.   lb. 

centage. 

bus.    11). 

centage. 

bus.    lb. 

centage. 

bus.     11). 

bus.    lb. 

centage. 

Stud  Improved  Dent    . . 

78       4 

.-SI -4 

36      0 

Improved  Yellow  Dent 

72       f 

Si -6 

Sn     l.s 

78'5 

38      i 

91     14 

84-2 

Woodside  Dent   (G.    A. 

Andrews) 

70     40 

S2-2 

Brewer's  Dent   . . 

67     43 

77-9 

s'    0 

&6-4 

Craig  Mitchell  (White) 

67     46 

79 

2     ; 

80-6 

Lejfgelt's  Pride. , 

64     36 

79 

Silvermine  ( White) 

.53       2 

81-8 

25'  40 

75 

75     15 

86 

Golden  Glow      . . 

6      4 

76-2 

Golden  Beauty  . . 

84"  37 

77-3 

20"  16 

83"42 

83-4 

Narrow  Ked  Hogan 

84      3 

84-8 

Red  Hogan 

81     -i?, 

77-4 

92"28 

83-8 

Golden  Nugget  . . 

79     13 

75-2 

50  '  0 

84-5 

17     38 

78     42 

85-2 

E.  Andrews'  Dent 

7.T       3 

76 

Yellow  Moruya  . . 

73     2S 

73-6 

Yellow  Horsetooth 

71     3(; 

82-6 

30      6 

Goldmine 

69    43 

74-3 

Large  Macleay  Yellow 

69     IS 

76-9 

.. 

Learning  . . 

67     51 

79-4 

5l'"31 

86-4 

19  '   6 

8l"l7 

82 

Boone  County  (White) 

90     25 

81-5 

Gold  standard  Learning 

\ 

85     43 

82-1 

Hickory  King  (White). . 

84     54 

81-2 

Giant  White 

78     42 

85-2 

Stud  Learning    . . 

60  '  9 

86-8 

13'     5 

Small  Red  Hogan 

57    34 

87-8 

Brazilian  White 

23    48 

76-3 

•  At  this  centre  the  shelling  percentage  was  not  kept. 
In  addition  to  the  above  a  yield  of  72  bushels  48  lb.  was  obtained  from  Improved  Yellow  Dent  at  Dungog. 
The  shelling  percentage  was  not  kept. 
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Manurial  Trial  at  Comboyne. 
Variety — Learning. 


Manure  per  acre. 


Yield 
per  acre. 


Approximat6 

Cost  of  Manure 

per  aore. 


Approximate 

Profit 

per  acre. 


No  manure 

1  cwt.  superphosphate 

1  cwt.    superphosphate, 

nitrate  of  soda... 

2  cwt.  superphosphate 

2cwt.  P8     

2cwt.  B.  andB,     ... 

2  cwt.  P7 


cwt. 


bus.  lb. 

51  31 

61  41 

69  27 

63  36 

61  8 

81  16 

68  45 


5  \h 

18  1^ 

10  3 

16  6 

20  0 

16  3 


3  1  0 


1  13  5 

3  8  4 

2  5  11 
2  3  2 

4  15  10 


Manurial  Trial  at  Bandon  Grove,  Dungog. 
Variety — Improved  Yellow  Dent. 


Manure  per  acre. 


No  manure  ... 
2  cwt.  superphosphate 
2  cwt.    superphosphate,    ^    cwt. 
nitrate  of  soda. . . 

2cwt.  B.  andB 

2  cwt.  P7 

2cwt.  P8 


*Were  mostly  destroj'ed  by  cows. 
The  fertiliser  mixtures  are  made  up  as  follows  : — P7  =■  superphosphate  1 
part  and  bonedust  1  part ;  P8  =  superphosphate  1  part  and  blood  and  bone 
1  part;  B.  and  B.  =  blood  and  bone.  In  calculating  the  returns  the 
following  values  were  placed  on  the  manures  ;-  -Superphosphate,  5s.  l^d. 
per  cwt. ;  P7,  8s.  l^d. ;  PS,  8s.  3d. ;  B.  and  B.,  lOs.  ;  nitrate  of  soda,  26s. 
Maize  was  valued  at  6s.  6d.  per  bushel. 


Northern  Districts. 


R.   W.  McDIARMID,  Inspector  of  Agriculture. 

The  experiments  with  maize  conducted  during  last  season  in  the  north- 
western and  New  England  districts  were  located  as  follows  : — 

R.  A.  Warden,  Mt.  Russell,  near  Inverell. 

J.  T.  Maunder,  Pallaraallawa,  near  Moree. 

W.  H.  Lye,  Loomberah,  near  Tamworth. 

Jas.  Piper,  junior,  Llangothlin. 

J.  F.  Chick,  Tenterfield. 
The  experiments  consisted  of  variety  trials  only. 
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The  Season. 

The  season  was  one  of  the  driest  on  record  at  each  centre  excepting 
Tenterfield,  and  yields  were  consequently  not  heavy  anywhere.  The  season 
was  too  dry  at  Pallamallawa  for  all  varieties  excepting  two  extremely  early 
ones  recently  introduced  from  America,  while  all  varieties  failed  at  Tamworth 
from  seed  malting  in  the  ground  and  giving  a  very  low  germination.  At 
Inverell  the  season  was  disastrous  to  maize  throughout  the  district,  and 
scarcely  any  grain  was  harvested  anywhere.  Large  areas  of  seed  malted  in 
the  ground  and  produced  nothing,  while  most  of  the  sowings  that  germinated 
gave  no  grain  and  very  little  feed.  The  plots  et  Tenterfield  and  Llangothlin 
suffei'ed  during  the  dry  month  of  January,  but  not  to  the  same  extent  as  the 
plots  of  other  districts. 

The  Plots. 

Inverell. — These  were  sown  during  the  third  week  of  November,  in  a 
paddock  composed  of  red  soil  (chictly)  with  a  little  black.  The  sccmI  was 
.sown  in  dry  land,  but  a  thunderstorm  of  1|  inches  a  week  later  gave  a  good 
germination  on  the  red  soil,  but  a  i)oor  one  on  the  black.  The  sowing  was 
done  with  a  maize  dropper,  single  grains  being  dropped  every  18  inches  in 
drills*  4  feet  6  inches  apart.  The  crop  was  intertilled  three  times,  and  hand- 
weeded.  The  rainfall  during  growing  period  amounted  to  G  inches  at  the 
post  oflace,  about  1  mile  distant.  All  varieties  matured  some  grain.  The 
plots  were  unmanured.     The  results  were  as  follows  : — 


Variety. 

Yield 
l>er  acre. 

Variety. 

Yield 
l>er  acre. 

bus.  lb. 

bus.    lb. 

Early  Yellow  Dent 

10     13 

Learning 

6     51 

Funk's  Yellow  Dent            

9     16 

Gold  Standard  Learning 

4     36 

,,            ,,         ,,     (local  seed)  ... 

l.T         6 

Sibley            

7     21 

Brewer's  Yellow  Dent        

9    '29 

Leggett's  Pride         

9      9 

Golden  Glow 

8      5 

Cornplanter 

5    40 

Golden  Beautv 

6     44 

Hickorj  King           

6      0 

Golden  Nugget 

9     :i 

Silvermine      

12    21 

Goldmine       

5     47 

Bathurst  Crossbred 

4      9 

Stud  Learning            

4       9 

Pallamallawa. — The  sowing  here  was  done  on  24th  September  in  red 
loamy  soil  which  had  produced  a  good  crop  of  maize  in  1917.  The  land  was 
ploughed  in  the  autumn,  and  again  in  August,  when  it  was  also  harrowed. 
Sufficient  moisture  was  conserved  to  give  a  good  and  even  germination,  but 
there  was  not  enough  rain  during  the  growing  period  to  save  the  crop.  The 
plots  were  unmanured.  Only  two  varieties  were  harvested,  North-western 
Dent  and  United  States  No.  133,  each  yielding  a  bushel  per  acre.  The 
remaining  varieties  were  fed  to  stock. 

Tamworth. — Two  sowings  were  made  in  the  Loomberah  district — on  black 
and  on  red  soil.  The  moisture  in  the  land  at  sowing  time  gave  a  very  low 
germination,  and  the  bulk  of  the  grain  malted.  The  plots  were  unmanured. 
No  grain  was  harvested  here. 
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Llangothlin. — The  plots  here  were  used  for  a  comparative  test  between 
Early  Yellow  Dent  and  Canada  Early  Flint ;  the  sowing  was  made  on  6th 
November  (without  manure)  in  rich  potato  land.  The  previous  crop  was 
potatoes.  The  land  was  ploughed  in  the  early  autumn  and  h^ft  exposed  to 
the  weather  during  the  winter  months.  It  was  harrowed  down  and  re- 
ploughed  prior  to  sowing  by  hand.  The  germination  and  growth  were  in 
each  case  good.  Rainfall  figures  are  not  available,  but  it  was  insufficient  for 
the  potato  crops.     Both  varieties  were  harvested  for  grain. 

The  test  resulted  as  follows  : — Early  Yellow  Dent,  27  bushels  per  acre ; 
Canada  Early  Flint,  18  bushels. 

Tenterfield. — These  plots  were  on  the  usual  granitic  soil,  which  was 
ploughed  in  August,  and  harrowed,  cultivated,  and  harrowed  again  in 
November,  just  prior  to  sowing.  The  seed  was  sown  on  12th  November, 
and  single  grains  dropped  18  inches  apart  in  drills  4  feet  6  inches  apart, 
with  1  cwt.  superphosphate  per  acre.  The  germination  and  early  growth 
were  good.  Cultivation  between  the  rows  was  well  attended  to,  and  weeds 
kept  down.  The  rainfall  was  deficient  in  Januaiy,  but  otherwise  fairly 
good.  The  registration  from  sowing  until  the  end  of  March  amounted 
to  18*83  inches.     Results  : — 


Varieties. 

Yield  per  acre. 

Early  Yellow  Dent 

Brewer's  Yellow  Dent 

Golden  Glow           

King  of  the  Earlies 

bus.  lb. 
15    23 
•21     l.S 
17      0 
23      0 

Bemarks. 

The  earliest  maturing  varieties  were  North-western  Dent  and  United 
States  No.  133.  These  varieties  are  only  small-growing  types,  with  small 
cobs,  near  the  ground,  and  small  grains ;  they  should  prove  useful  in 
districts  regarded  as  too  dry  for  the  ordinary  types.  More  extensive  sowings 
will  be  made  this  year  at  Pallamallawa. 

Canada  Early  Flint  proved  earlier  than  Early  Yellow  Dent  grown  under 
the  same  condifcions,  but  was  not  equal  to  it  in  yield,  and  is  not  likely 
to  be  grown  where  Early  Yellow  Dent  will  mature.  It  suckei's  abundantly, 
with  small  cobs  and  small  hard  grains.  Of  the  new  varieties,  Golden  Glow 
matured  ahead  of  Early  Yellow  Dent,  and  Brewer's  Yellow  Dent  a  few 
days  later  ;  both  appear  to  be  very  promising  varieties.  At  Tenterfield  they 
both  outyielded  Early  Yellow  Dent,  and  showed  better  types  of  cobs  and 
grain  King  of  the  Earlies  is  not  so  early  as  Early  Yellow  Dent ;  it  has 
a  small  cob  with  very  deep  grains  on  a  very  small  core. 

Funk's  Yellow  Dent  was  sown  in  two  plots  at  Inverell,  and  the  local, 
or  acclimatised,  seed  gave  a  marked  increase  in  yield  per  acre.  Leggett's 
Pride  and  Silverraine  gave  ver}^  satisfactory  yields  at  Inverell,  and  promise 
good  results  in  years  of  little  rainfall. 
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Although  the  yields  are  very  small  at  Inverell,  compared  with  those 
harvested  in  the  district  under  average  conditions,  they  show  what  can  be 
done  with  a  small  rainfall,  s\n table  varieties,  good  cultural  methods,  and 
acclimatised  seed. 

The  Llangothlin  district  usually  is  consideied  to  have  too  short  a  growing 
season  for  maize,  but  the  results  from  the  plots  show  fair  returns,  aiul  even 
better  yiehls  might  be  expected  witli  a  better  season,  acclimatised  seed,  and 
the  use  of  such  varieties  as  Golden  Glow  and  Brewer's  Yellow  Dent.  If 
these  can  be  grown  profitably,  the  district  will  benefit  by  being  able  to  adopt 
a  suitable  rotation  crop,  and  so  indirectly  to  improve  the  potato  yields. 

At  Tenterfield  the  new  varieties  outclassed  the  older  variety.  Early  Yellow 
Dent,  but  this  may  be  due  principally  to  cliaiatic  conditions,  for  the  dry 
spell  in  January  seemed  to  affect  this  variety  particularly,  owing  to  the 
sensitive  s'age  of  growth  it  had  then  arrived  at. 


Appetite  as  a  Guide  in  Feeding  Dairy  Calves. 

Experiments  have  been  comlucted  by  the  Agricultural  Experiment  Station, 
Iowa  State  College  of  Agriculture.  U.S.A.,  to  determine,  among  other  things, 
the  effect  of  permitting  growing  calves  to  select  their  own  feed,  and  the 
relative  palatability  of  ground  and  unground  grain  to  calves.  Three  calves 
(two  heifers  and  a  bull),  in  growthy  condition,  were  subjected  to  ex])eriment 
for  two  periods  of  thirty  days  each.  They  were  given  as  much  whole  milk 
as  was  thought  to  be  suited  to  their  needs,  but  skim  milk  was  used  to  replace 
part  of  the  whole  milk  as  they  became  older;  shelled  niaize,  cracked  maize, 
whole  oats,  ground  oats  and  other  feeds  were  placed  in  sejmrate  compart- 
ments of  a  feeding  trough;  a  .su])ply  of  lucerne  hay  of  medium  quality  was 
kept  before  them,  and  fresh  water  was  kept  in  front  of  them  for  a  few  hours 
each  day. 

As  the  experiment  progressed,  the  reduction  in  the  allowance  of  whole 
milk  tended  to  narrow  the  nutritive  ratio  of  the  ration,  and  the  calves  com- 
pensated for  this  by  increasing  their  consumption  of  grains  from  GO-4  lb.  in 
the  first  period  to  178-1  lb.  in  the  second,  and  their  consum])tion  of  high 
protein  concentrates  (gluten,  wlieat  and  oil  meal)  from  91-3  lb.  to  94-8  lb. 

Research  Bulletin  No.  51,  reporting  the  results,  remarks  that  the  calves 
preferred  a  much  narrower  ration  than  is  usually  thought  sufficient.  "  In 
this  choice  of  a  narrower  nutritive  ratio  the  calves  were  possibly  correct. 
The  calves  grew  rapidly  and  gained  in  weight,  but  did  not  become  too  fat." 

A  few  points  of  interest  may  be  mentioned  : — 

Young  calves  prefer  whole  maize  and  oats  to  ground  grains. 

Oil  meal  appears  to  bo  more  palatalilc  than  wheat  bran,  while  maize  gluten  feed  is  not 
in  favour  with  calves. 

Calves  have  the  ability  to  vary  tlieir  consumption  of  concentrates  to  comply  with 
their  needs.  For  example,  when  whole  n^ilk  is  replaced  by  skim  milk,  the  calves  increase 
their  consumption  of  grains. 

The  calves  used  in  these  experiments  consumed  a  ration  of  much  narrower  nutritive 
ratio  than  is  generally  recommended. 

Salt  and  charcoal  were  evidently  desired  by  these  calves. 

Water  is  important,  even  for  calves  to  which  milk  is  fed. 
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"  Brick  "  Cheese-making  for  the  Household. 

Requests  for  instructions  in  local  cheesemaking  for  household  purposes  are 
frequently  addressed  to  the  Department.  The  officers  of  the  Dairy  Branch 
answered  a  recent  correspondent  in  the  following  terms  : — 

Take  perfectly  sweet  milk  night  and  morning,  heat  to  80  deg.  F.  and  add 
rennet  at  the  rate  of  4  ounces  per  100  gallons  of  milk ;  a  small  quantity  of 
colour  should  also  be  added,  about  1  drachm  to  every  16  gallons  of  milk. 
Cut  the  curd  when  firm  into  cubes  about  the  size  of  a  pea  and  then  heat  it — 
if  a  small  quantity,  by  placing  a  bucket  of  hot  water  in  the  curd,  stirring  it 
gradually  until  the  temperature  reaches  about  112  deg.  and  taking  about 
forty-five  minutes  to  do  so.  Allow  the  curd  to  settle  until  it  becomes 
firm  with  a  rubbery  feel ;  then  draw  off  the  whey,  and  (when  this  is  completed) 
stir  the  curd  well  with  the  hands  to  draw  out  the  superfluous  whey.  A 
small  quantity  of  salt  should  be  mixed  through  the  mass,  say  at  the  rate  of 
1  ounce  to  7  lb.  of  curd.     The  curd  is  then  placed  in  moulds  lined  with  cloth. 


The  Mould  used  for  making  "  Briek  "  Cheese. 

These  moulds  are  generally  made  of  wood,  such  as  kauri  or  red  pine ;  they 
should  be  about  10  inches  long,  5  inches  wide,  and  8  inches  deep.  Shallow 
furrows  should  be  scored  with  a  saw  on  the  inside  of  the  moulds  at  intervals 
of  about  3  inches  to  allow  the  whey  to  escape  more  readily.  When  the  curd 
is  placed  in  the  mould  a  wooden  folder  slides  easily  into  the  mould  and  a 
brick  is  placed  on  the  folder.  The  cheese  should  be  on  a  wooden  table. 
After  about  half  an  hour  the  mould  should  be  turned,  and  the  weight  and 
folder  placed  on  the  reverse  side ;  turning  should  be  done  twice,  at  an  interval 
of  about  an  hour.  In  twenty-four  hours  the  cheese  is  taken  out  of  the  mould 
and  salted ;  this  consists  of  rubbing  a  small  quantity  of  salt  on  the  outside. 
Salting  should  be  done  for  about  three  days,  the  cheese  being  turned  each 
day.  The  cheese  is  kept  in  a  cool  place  and  turned  daily  until  sufficiently 
ripe,  which  should  be  in  about  six  weeks'  time. 


"  Much  valuable  information  is  published  in  the  Gazette,  and  it  is  of  great 
value  to  the  farmers." — A  Moombooldool  Reader. 
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Trials  of  Wimmera  Rye-grass 

{Lolium  suhulatum). 


E.  BREAKWELL,  B.A.,  B.Sc,  ^grostologist. 

In  the  Victorian  Journal  of  Agriculture  for  May,  1919,  was  published  a  long 
article  by  Mr.  H.  A.  MuUett,  B.Ag.Sc,  on  Wimmera  rye-grass.  It  was 
there  pointed  out  that  this  grass  was  producing  remarkable  results  in 
Victoria,  and  was  one  of  the  most  promising  winter  fodder  grasses  for  wheat- 
growing  centres.  The  article  created  a  great  deal  of  interest  in  this  State, 
and  it  was  decided  to  give  the  gi-ass  a  trial  under  cultivation  at  some  of  the 
■experiment  farms. 

"Wimmera  rye-grass  was  not  previously  unknown  in  New  South  Wales, 
for  it  was  frequently  found  in  different  parts  of  the  State,  though  never 
particularly  abundant.  It  was  described  and  figured  in  the  Agricultural 
Gazette  in  April,  1918,  under  the  name  of  Lolium  rigidum  Gaud  (variety), 
which  is  really  synonymous  with  LoUum  suhulatum  Vis,  the  name  under 
which  it  is  known  in  Victoria. 

Growing  in  a  wild  condition  (without  cultivation)  in  native  and  other 
pastures  of  New  South  Wales,  it  presents  no  promising  features,  and  up 
to  the  present  the  grass  has  never  been  recommended  for  fodder.  On  its 
Victorian  reputation,  however,  it  was  thought  that  it  might  do  better  under 
■cultivation,  and  experiments  have  been  conducted  during  the  past  year  at 
Olen  Innes  Experiment  Farm  and  at  Hawkesbury  Agricultural  College, 
In  addition,  the  attention  of  the  Department  was  directed  by  Mr.  Alexander, 
■of  Melbourne,  to  a  50-acre  paddock  which  he  had  sown  at  Finley,  in  New 
South  Wales.  Owing  to  the  dry  weather  the  sowing  in  this  paddock  was 
delayed  until  the  latter  part  of  the  winter,  which  is  rather  late  in  the  year 
for  best  results.  The  seed  germinated  well  but  made  very  poor  growth,  and 
an  examination  of  the  paddock  late  in  spring  revealed  a  very  disappointing 
pasture.  Most  of  the  plants,  which  were  very  small  in  size,  had  been 
■completely  killed  out  by  the  drought  and  hot  weather,  while  those  that  had 
survived  were  hardly  noticeable,  so  small  was  their  stature.  A  neighbouring 
paddock  of  Danthonia  grass  presented  a  remarkable  contrast,  providing  a 
thick  tussocky  growth  of  fine  feed,  on  which  the  sheep  kept  in  excellent 
condition.  There  is  no  doubt  that  early  autumn  sowing  would  have  suited 
the  rye-grass  better,  and  Mr.  Alexander  intends  to  act  accordingly  next  year. 
The  experiment  was  sufficiently  conclusive,  however,  to  demonstrate  that 
the  grass  will  not  stand  up  to  our  dry,  hot  conditions  as  satisfactorily  as  our 
native  grasses. 
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Reports  from  the  Farms. 

As  regards  the  trial  at  Glen  Innes  Experiment  Farm,  the  Experimentalist, 
Mr.  L.  F.  Rowney,  reports  : — "  A  plot  of  this  grass  was  sown  on  10th  July, 
1919.  The  land  was  in  excellent  condition,  having  been  given  a  six  months' 
fallow  after  alsike  clover.  The  germination  was  excellent.  The  early  spring 
being  dry  and  frost  fairly  prevalent,  the  plot  made  very  slow  growth  at  first. 
The  progress  from  the  middle  of  October  to  the  second  week  in  November 
was  more  satisfactory.     When  about  8  inches  high  the  grass  commenced  to 


Rye  grasses  grown  at  Glen  Innes  Experiment  Farm 
1.  Loietto  (Italian  Rye-grass).         2.  Wimmera  Rye-grass.         3.  Perennial  Rye-grass. 

run  into  ear,  and  by  the  15th  of  November  about  60  per  cent,  of  the  plot 
was  in  ear  and  was  setting  seed  freely.  The  maximum  growth  was  reached 
about  1st  December,  when  the  plot  averaged  approximately  10  inches 
in  height.  The  rainfall  up  to  this  date  was  453  points.  Only  a  small  amount 
of  fodder  was  produced,  the  average  number  of  stems  per  plant  being  about 
five,  and  the  leaves  small  and    few   in  number. 
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"Apart  from  the  ease  with  which  a  good  stand  of  tliis  grass  can  be  secured 
and  its  free  seeding  habits,  there  is  httle  to  recommend  it  at  present  for 
the  New  England  district,  where  Loliam  perenne  and  LoliuDi  italictoii  make 
excellent  early  spring  growth,  and  produce  a  greater  al^undance  of  fodder. 

"  A  palatability  test  with  the  giass  was  carried  out,  other  grasses  included 
in  the  test  being  perennial  rye-giass,  tall  oat-grass  anti  Phalaris  hulhoso.  All 
grasses  were  at  the  one  stage  of  maturity. 
The  test  was  carried  out  on  the  ISih  December, 
1919,  with  two  bulls  and  six  calves.  All  the 
animals  showed  a  decided  preference  for  the 
tall  oat-grass.  Phalaris  hulhosa  was  also  readily 
eaten  by  the  two  bulls,  who  preferred  perennial 
rye-grass  to  Winmiera  rye-grass.  Tlie  calves, 
after  the  tall  oat-grass  was  removed,  divided 
their  attention  bt-tween  Phahiris  hulhosa  and 
perennial  rye-grass.  The  Winnneia  rye-grass 
was  practically  left  untouched  by  all  animals 
till  the  other  grasses  were  finished,  some,  in  fact, 
remaining  over  until  the  following  morning." 

Mr.  W.  M.  Dill  Macky,  Experimentalist, 
Hawkesbury  Agricultural  College,  leports :  — 
"  About  the  beginning  of  June  this  year  a  small 
quantity  of  seed  of  Winnnera  ryegrass  was 
received  by  the  Principal  for  trial.  This  seed 
was  supplied  by  Mr.  liarnes,  fiom  Minyip, 
Victoria,  as  a  grass  that  has  locently  come 
into  great  prominence  there,  on  account  of  its 
promising  value  as  a  pasture  ni  the  wheat  belts 
of  that  State.  Apparently  it  has  been  tried 
by  a  great  number  of  farmers  in  and  around 
the  Wimmera  and  Mallee  districts,  and  in  otlier 
parts  of  Victoria  with  more  oi-  h  ss  varying 
degrees  of  approval,  althougli  perhaps  the 
majority,    from    all   accounts,   fa\oui-  it,.     One 

faiiner  describes  it  as  the  '  best  grass  ever  introduced  into  the  Wimmera, 
whilst  others  again  contend  that  to  the  bona-fid,'  wheat-gi-ower  it  is  *a 
curse.'  Nearly  all  agree  as  to  its  higli  feeding  value.  However,  from  our 
point  of  view  in  this  State,  ver'y  little  is  known  about  it,  or  at  kvist  \-ery 
little  notice  has  been  taken  of  it. 

"The  sowing  was  made  on  24tli  June  in  a  soil  of  a  white  sandy  loam 
nature.  Five  light  drills,  each  3  chains  long,  were  run  out  3  feet  apart,  and 
the  seed  sown  by  hand  along  them.  A  light  application  of  superphosphate 
was  made  with  the  seed,  whicli  was  then  covered  lightly  with  a  rako.  The 
soil  at  this  time  was  very  dry  indeed,  consequently  germination  was  slow, 
and  the  season  was  so  far  advanced  that  the  grass  had  a  j.oor  chance  of 
displaying  any  good  qualities  to  advantage.       Although  the  germination  was 

B 


Wimmera  Rye-grass  from 
Minyip,  Victoria. 
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good,  rain  was  badly  needed,  and  it  arrived  too  late  to  be  of  any  material 
advantage.  The  growth  attained  up  to  the  time  when  the  grass  was  cut 
for  seed  was  only  about  10  inches. 

"  On  31st  July  five  rows  of  Italian  rye-grass  were  sown  in  an  adjacent 
plot  for  comparison.  This  is  not  yet  mature,  but  it  appears  to  stool 
much  more  profusely  than  the  Wimmera  variety,  although  at  the  time 
the  Wimmera  was  cut  the  '  stand  '  was  about  the  same  for  both.  From  the 
appearance  of  the  two  grasses  throughout  the  small  trial,  it  seems  that  the 
Italian  would  prove  superior  from  every  standpoint  under  favourable 
conditions  in  this  district,  provided  it  was  sown  at  the  proper  time.  This 
canuot  be  corroborated,  however,  until  further  trials  have  been  conducted. 
Tho  rainfall  during  the  growing  period  was  10-09  inches. 

"  A  palatability  test  was  carried  out  with  the  grass  at  a  very  advanced 
stage.  A  portion  of  it  was  spread  about  one  of  the  dairy  paddocks  amongst 
the  cows  which  were  about  to  be  milked,  but  which  had  not  been  fed.  All 
positively  refused  to  touch  the  grass,  but  it  was  very  dpy  and  harsh,  and 
consequently'  the  experiment  was  inconclusive. 

*'  Sufficient  seed  should  be  available  for  continuing  the  trial  of  this  grass 
next  season,  when  it  is  hoped  that  data  of  a  more  definite  and  reliable 
nature  may  be  gained." 

Conclusion. 

It  must  be  admitted  that  the  results  during  the  past  year  in  this  State 
have  therefore  been  very  disappointing,  and  strikingly  out  of  proportion  to 
the  results  obtained  in  Victoria.  The  comparative  growths  of  the  different 
rye-grasses,  and  also  of  Wimmera  rye-grass,  grown  at  Minyip,  Victoria,  as 
shown  in  the  accompanying  illustration,  indicate  how  far  short  the  grass 
falls  in  this  State  as  compared  with  perennial  and  Italian  rye-grasses,  and 
also  how  inferior  it  is  to  the  Wimmera  rye-grass  as  grown  in  Victoria.  The 
very  sparse  and  short  leaf  and  the  large  amount  of  the  plant  taken  up  by 
.seed  head  have  been  very  characteristic  features  with  us,  and  have  greatly 
militated  against  its  success. 

At  the  same  time,  it  should  be  pointed  out  that  all  the  trials  suffered 
from  two  serious  disadvantages  :  (1)  The  seed  was  Victorian  grown,  and 
therefore  not  acclimatised  to  this  State ;  and  (2)  it  was  not  possible  to  sow 
at  the  right  time  (autumn).  It  is  therefore  too  soon  to  turn  the  grass 
down  for  New  South  Wales,  and  it  is  quite  possible  that  under  improved 
conditions  more  favourable  reports  as  to  the  present  year's  trials  will  be 
forthcoming. 


Onk  of  the  greatest  responsibilities  that  falls  on  either  the  Federal  or 
Provincial  Departments  of  Agriculture  [in  Canada]  is  the  conservation  of 
ithe  great  wealth  that  lies  in  the  virgin  soil.  Innumerable  consideratiors 
.are  involved  in  this  one  problem,  but  the  whole  affair  can  be  accomplished 
if  we  engage  in  mixed  farming  with  live  stock  as  a  basis.  This  is  the  funda- 
mental principle  underlying  success  in  agriculture. — The  Hon.  S.  F.  Tolmik, 
Minister  of  Agriculture,  Canada. 
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Soil  Improvement  for  Maize* 

I. — Manuues  and   Fertilisers. 

[Continued  from  page  35.] 


H.   WENHOLZ,   B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Increased  Yields  from  Stable  or  Animal  Manure. 

Experiments  with  stall  manure  have  been  conducted  in  Ohio*  for  the  past 
twenty  years  and  leave  no  room  for  doubt  as  to  the  definite  value  of  its  effect 
on  maize  and  the  following  croi)s  in  a  rotation.  It  has  been  found  that  an 
aj)plication  of  ^<  tons  of  stall  manure  per  acre  on  maize  once  ev(>ry  three 
years  (in  a  rotation  with  wheat  and  clover)  has  incrcdsed  (he  ijicld  of 
maize  23'2  hnsheh  per  acre  as  ait  average  for  t/ie  last  (went;/  i/ear.-!. 
Correspondingly  increased  yields  have  also  been  obtained  fn)m  the  other 
crops  in  the  rotation — all  due  to  the  manuring  for  maize.  In  Indiana,!  on 
a  plot  of  continuous  maize  for  twenty-seven  years,  an  average  increase  of 
ll'  bushels  per  acre  has  been  obtained  from  an  annual  application  of  -U 
tons  of  manure  per  acre. 

From  the  figures  showing  the  c<im|)Osition  of  animal  manures,  it  will  lie 
seen  that  of  their  three  fertilising  elements  phosphorus  shows  the  smallest 
percentage.  The  deficiency,  together  with  the  fact  that  most  of  the  soils  of 
this  State  are  also  deficient  in  this  plant  food  ingredient  and  readily  respond 
to  applications  of  phosphate  in  some  form,  has  led  to  the  reinforcement  of 
animal  manure  with  superphosphate.  In  the  first  mentioned  rotjition  {(,)hio), 
a  reinforcement  of  animal  manuic  at  the  rate  of  40  lb.  superphosphate  to 
1  ton  of  manure  {i.e.,  320  lb.  su})erj)hosphate  applied  with  H  tons  of  manure 
onee  every  three  years)  increa^cil  the  i/ield  of  maize  35  bushels  per  a':re  as  an. 
arera<^e  for  twentif  i/ears.  as  well  as  increasing  the  yield  of  the  following  crops 
in  the  rotation  nearly  double  that  of  the  increase  obtained  from  manure 
without  superphosphate. 

Enough  has  been  said  of  the  value  of  animal  manure  for  maize  to  indicate 
the  importance  of  its  conservation.  Whatever  the  means  adopted  to  that  end 
and  for  its  application  as  described,  the  extra  labour  involved  will  be^  in 
most  cases,  amply  repaid. 

The  question  is  sometimes  raised  whether  it  is  better  in  using  a  limited 
amount  of  animal  manure  to  sjiread  it  over  a  large  area  or  ojdy  to 
enrich  a  small  area  with  it.  Tlie  results  obtained  in  Ohio  over  twenty 
years  indicate  that  greater  returns  are  obtained  by  spreading  the  manure 
evenly  over  a  large  area,  though  under  our  conditions,  for  poorer 
soils,  or  to  ensure  the  production  of  seed  where  there  is  likelihood  of 
comple.e  failure  in  some  vears,  a  heavy  application  on  a  small  area  would 
probably  be  best.     The  increased  ])rices  of  f  xrm  products  and  feediny  stuflP  (jf 

•  Ohio  Agr.  Expt.  Sta.  Mnn.  Bull.,  Vol.  3,  No.  5  (May,  J918). 
t  Purdue  Univ.  (Indiana)  Bull.  222  (1918). 
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late  years  have  given  animal  manure  a  greater  value.  It  is  probably  worth 
,£1  to  £2  per  ton  at  the  present  time.  Only,  of  course,  from  tests  as  to  the 
increased  yields  attending  its  use  can  any  definite  value  be  assigned  to  it. 

Live  Stock  versus  Grain  Farming. 

From  the  results  just  quoted  it  will  be  seen  that  live  stock  plays  an  impor- 
tant part  in  maintaining  and  increasing  the  fertility  of  the  farm.  For  many 
years  maize-growing  for  grain  was  conducted  as  a  sole  business  on  certain 
farms  on  the  coastal  river  flats  that  were  once  renowned  for  their  fertility. 
Many  of  these  farms  are  to-day  going  over  to  dairying — a  sign  that  they  are 
"  worked  out."  With  dairying  is  also  combined  pig-raising  on  a  larger  or 
smaller  scale  as  a  profitable  adjunct,  and  the  beneficial  effect  of  the  change 
of  system  and  of  the  innovations  incidental  to  it  soon  becomes  apparent.  It 
is  generally  recognised  that  leguminous  hay  and  fodder  crops  (chiefly  lucerne 
and  clover)  are  most  profitable  for  stock,  and  that,  with  the  grass  pasture 
which  must  also  be  provided,  they  form  the  best  means  of  increasing  soil 
fertility.  The  effect  of  this  is  apparent  when  the  land  again  comes  under 
cultivated  crops,  the  stimulation  given  to  the  maize  crop  following  pasture 
or  leguminous  hay  crops  being  largely  due  to  the  accumulation  of  organic 
matter  and  increase  of  fertility  elements  in  the  surface  soil.  There  is,  too, 
no  question  that  maize  fodder  and  grain  are  amongst  the  best  feeds,  and 
almost  indispensable  for  dairying  and  pig-raising. 

With  these  increased  yields  of  fodder  and  grain  in  the  maize  crop,  pro- 
bably only  half  or  three-fourths  of  the  area  is  necessai-y  to  produce  the  amount 
obtainable  by  continuous  maize  culture.  In  those  districts,  such  as  Inverell 
And  the  Northern  Tableland,  where  wheat  or  oats  for  grain  or  hay  is  grown  as 
well  as  maize,  live-stock  farming  means  that  a  greater  number  of  cattle  and 
«heep  are  kept,  more  pasture,  lucerne  or  clover,  is  grown,  and  more  maize  for 
fodder  and  silage  and  less  for  grain  should  be  sown  than  where  grain  farming 
is  followed  without  many  cattle,  pigs  or  sheep.  The  rich  soils  of  the  Inverell 
•district  may  be  able  to  stand  grain  farming  better,  perhaps,  than  many  other 
soils  in  the  State ;  but  although  its  effects  may  not  be  felt  there  for  some 
years  yet,  such  methods  can  only  result  in  a  poor  inheritance  for  the  next 
generation.  Apart  from  this,  moisture  is  usually  the  limiting  factor  in  the 
Inverell  district,  and  this  can  be  conserved  in  greater  amount  in  the  soil  by 
thi;  decay  of  deep-rooting  crops  like  lucerne  and  clovers,  while  an  abundance 
of  hay  for  the  drought  periods  is  assured.  We  have,  then,  the  apparent 
anomaly,  that  in  order  to  be  more  prepared  for  droughts  it  is  better  to 
increase  the  stock  and  to  go  in  for  less  grain  farming  and  more  for  mixed  or 
live-stock  farming,  for  which  more  lucerne  and  clover  will  have  to  be  grown. 
The  agricultural  possibilities  of  a  district  like  Inverell,  it  might  be  added,  will 
never  be  fully  realised  until  the  country  is  studded  with  silos  to  conserve,  in 
a  succulent  form,  the  riotous  growth  of  fodder  which  is  wasted  in  good  seasons. 

As  a  matter  of  actual  fact,  the  decision  whether  grain  farming  or  live-stock 
farming  is  to  be  followed  is  largely  determined  by  the  land  tenure.  A  tenant 
farmer  on  short  lease  is  fully  justified  in  "  skinning  the  laud  for  all  it  is 
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worth"  by  grain  farming;  on  a  long  lease,  however,  and  on  his  own  land, 
the  time  will  soon  arrive  when  the  fanner  must  seriously  consider  the  ques- 
tion on  its  other  merits.  Even  now  tlie  careful  buyer  or  renter  of  land 
might  profitably  make  iiKjuiry  into  the  system  of  farming  previously  followed, 
as  a  factor  worth  consideration  in  ai-ranging  suitable  terms. 

An  Interesting  Experiment. 

The  results  of  an  interesting  experiment;  in  which  a  system  of  live-stock 
farming  was  compared  with  grain  fanning,*  with  an  identical  rotation  of 
corn,  soy  beans,  wheat,  and  clover,  are  available  from  Ohio.  As  an  eight  year 
average  the  yield  of  maize  in  the  live-stock  system  of  farming  was  (UAS 
bushels  per  acre,  and  in  the  grain  system  .")S-.")7  bushels.  Even  in  this  rotation, 
which  provided  two  leguminous  crops  in  four  years,  and  in  which  the  crop 
residues  were  returned  to  the  soil  as  stubble  or  as  green  manure,  in  the  grain- 
tarming  system  the  yields  fell  behind  the  live-stock  .system.  How  much  more 
seriously  would  the  yields  l>e  reduced  in  grain  farming  when — as  is  the  usual 
practice  in  grain  farming  in  this  State —little  or  no  attempt  was  made  to  grow 
legumes  or  to  return  crop  residues  or  gieen  manure  to  the  soil  1 

A  word  of  caution  is  jierhaps  essential  to  those  who  might  think  that  live- 
stock farming  is  all  that  is  necessary  to  maintain  or  restore  feitility  to  worn- 
out  land.  How,  for  instance,  can  the  elements  of  fertility  be  increased  in 
the  soil  by  pasturing  when  only  al)out  three-fourths  of  these  elements  in  the 
feed  consumed  pass  through  the  animal  and  one-fourth  is  retained  for  the 
building  up  of  its  body  and  in  the  composition  of  its  products — milk,  wool, 
itc.  ?  To  a  certain  extent,  the  suit'ace  soil  can  be  maintained  in  fertility 
elements  by  the  j)asturing  of  perennial  deep-rooting  legumes,  but  it  is  diilicult 
to  see  how  it  can  be  enriched  greatly  by  pasturing  unless  purchased  feeds  aie 
used  in  addition,  or  unless  cultivation  crops  (especially  lucerne  and  clovers) 
are  "soiled  "or  fed  as  hay  on  the  jjasture.  Apart  from  this  consideration,  it 
has  been  proved  in  older  countries,  by  detinite  experiments,  that  althou<;h 
nitrogen  and  organic  matter  can  be  maintained  or  increased  by  live  stock 
farming  and  the  growing  of  leguminous  crops,  no  such  maintenance  or  increase 
of  phosphates  can  be  made  except  by  the  luirchase  of  phosphatic  fertilisers. 

Fertilisers. 

Our  knowledge  of  the  principles  underlying  the  relationship  of  plant  food 
materials  in  the  soil  and  commercial  fertilisers  is  by  no  means  complete.  We 
do  know,  however,  something  of  the  value  of  these  fertilisers  under  certain 
conditions  for  maize,  and  are  able,  as  the  result  of  definite  field  tests,  to  make 
some  recommendations. 

An  analysis  of  the  soil  gives  us  information  concerning  the  total  amounts 
of  nitrogen,  phosphorus  and  potash  (the  three  chief  plant  food  ingredients 
required  by  crops)  in  the  .soil  analysed,  but  does  not  tell  us  how  much  of 
these  materials  are  readily  a^■ailable  to  jjlants  or  what  amount  can  be  iiiade 
readily  available.  A  fertiliser  practice  based  on  the  supply  of  elements  in 
which  the  soil  i.s  found  to  be  deficient  by  chemical  analysis  ha.s  been  proved 
•Ohio  Agr.  Expt.  Sta.  Bull.  .328  (1918)7" 
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by  field  tests  to  be  absolutely  wrong.  The  crop  must  have  in  an  easily- 
soluble  form  all  the  plant  food  it  needs ;  otherwise  the  size  of  the  crop  is 
limited  by  the  amount  of  plant  food  which  is  easily  available.  Some  regard 
must  therefore  be  paid  to  the  plant  food  removed  by  the  crop  from  the  soil. 
This  is  now  considered  to  be  of  more  importance  than  the  total  amount  of 
plant  food  (much  of  which  is  insoluble  to  the  plant)  present  in  the  soil.  In 
other  words,  chemical  analysis  of  the  soil  is  no  guide  to  fertiliser  requirements, 
but  in  a  study  of  the  plant  food  removed  by  different  crops  from  the  soil  and 
actual  field  tests  with  different  fertiliseis,  there  is  bright  hope  for  the  correct 
and  profitable  use  of  fertilisers  to  ensure  the  permanent  fertility  of  the  soil. 
The  two  following  tables  show  (1)  the  amount  of  plant  food  removed  by 
an  average  maize  crop  and  (2)  the  amount  supplied  by  artificial  fertilisers  : — 

Table  showing  Plant  Food  removed  from  one  acre  by  an 
average  Maize  crop. 


Crop. 

Nitrogen. 

^^'aS""       ^'>^^- 

Maize  (grain),  50  bushels.. 
Do    (stalks),  3,000  lb.  ... 

Total        

lb.               lb. 
50  0             24 
25                  7i 

lb. 
16 
36 

75-0 

3H 

62 

If  the  stalks  are  returned  to  the  soil,  whether  by  feeding  off  or  by 
ploughing  under,  it  may  be  reckoned  that  only  50  lb.  nitrogen  is  removed 
instead  of  75  lb.,  and  that  the  bulk  of  the  phosphoric  acid  and  potash  in  the 
stalks  is  also  returned  to  the  soil  thereby.  When  the  stalks  are  burnt, 
however,  the  whole  75  lb.  of  nitrogen  is  removed  from  the  soil,  and  some  of 
the  potash  (now  largely  in  a  water-soluble  form  in  the  ash)  will  also  be 
lost  from  a  sandy  soil  by  leaching.  The  loss  could  be  minimised  by  growing 
a  cover  crop  during  the  winter,  provided  the  rainfall  is  high  during  this 
period.  It  may  be  reckoned  that  ten  shillings  worth  of  fertility  is  destroyed 
from  an  acre  by  burning  the  stalks  from  a  50-bu8hel  maize  crop. 

Table  showing  Plant  Food  supplied  per  acre  by  different  Artificial  Fertilisers 
commonly  applied  (alone  or  in  mixtures)  to  Maize  in  New  South  Wales. 


Fertiliser. 


Nitrogen. 


Phosphoric 
Acid. 


Potash. 


Sulphate       of       ammoni 

(56  1b.)  

Nitrateof  soda  (70  lb.)    .. 
Dried  blood  (1  cwt. ) 
Blood  aud  bone  (2  cwt.)  .. 
Bonedust  (2  cwt, ) . . . 
Superphosphate  (2  cwt.)  ., 

P7  (2  cwt.) 

P8(2cwt.) 

Sulphate  of  potash  (28  lb. 
P5(licwt.)  


lb. 

11-2 
10-5 
14-5 
11-2 
90 

"4-5 
5-6 


lb. 


33-6 
49-3 

38 "4  (water  soluble)  ... 
43-8  (19-2  water  soluble) 
36-0  (19-2  water  soluble) 

19"2  (water  soluble)    ... 


lb. 


14-4 
14-4 


P7  mixture  consists  of  equal  parts  of  superphosphate  and  bonedust ;  P8  of  equal  parts 
of  superphosphate  and  blood  and  bone  ;  and  P5  of  4  pans  superphosphate  to  one  part 
sulphate  of  potash. 
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Where  80  or  lOO-bushel  maize  crops  are  raised,  as  in  some  instances  on  the 
alluvial  soils  on  the  coast,  the  depletion  of  the  fertility  elements  obviously 
goes  on  much  faster,  and  the  amount  of  plant  food  removed  b}'  such  heavy 
crops  is  by  no  means  wholly  replaced,  even  by  the  usual  application  of 
fertilisers.  It  is,  of  course,  largely  the  ready  availability  of  the  plant  food 
in  such  fertilisers  which  is  responsible  for  the  increased  yields  that  result 
from  their  use.  There  is  no  doubt  that  on  some  rich  alluvial  soils  which  are 
given  good  cultivation,  sufficient  plant  food  material  can  be  made  readily 
available  without  the  addition  of  fertilisers  for  some  years  yet ;  but  it  is  a 
matter  of  experience  that  it  is  much  better  economy,  besides  being  much 
easier,  to  maintain  or  increase  the  productivity  of  a  fertile  soil  than  to  restore 
fertility  to  an  exhausted  one.  These  facts,  with  the  additional  weight  given 
by  the  results  of  actual  tests  with  fertilisers,  no  longer  allow  of  the  contention 
that  artificial  fertilisers  are  not  necessary  for  maize  growing  on  most  of 
our  soils. 

Every  practical  farmer  knows  that  moisture  in  the  soil  is  essential  for 
fertilisers  to  have  eflfect  on  the  crop — from  first  considerations  and  from  the 
actual  experience  of  the  very  beneficial  results  obtained  from  most  fertilisers 
in  wet  seasons.  This  knowledge  can  be  applied  by  having  the  soil  well 
provided  with  humus  or  decaying  organic  matter  to  hold  the  moisture.  In 
the  decay  of  organic  matter  also  carbonic  acid  is  formed  which  renders  much 
plant  food  available  from  insoluble  substances.  It  is  a  ruinous  policy  to 
apply  fertilisers  alone  to  a  soil  which  is  lacking  in  humus  and  which  dries  out 
quickly. 

All  the  experience  with  maize  growing  points  to  the  fact  that  it  is  almost 
impossible  to  make  the  land  too  rich  for  the  crop.  Record  yields  of  over 
200  bushels  per  acre  have  been  made  in  America  by  the  addition  of  40  to 
60  tons  per  acre  of  stable  manure  and  30  cwt.  or  so  of  chemical  fertilisers. 
Impracticable  as  this  is,  it  is  certain  that  it  is  waste  of  time,  energy,  land  and 
money  to  attempt  to  grow  maize  on  poor  land.  A  considerable  growth  of 
stalk  nmst  take  place  for  heavy  grain  yields,  and  it  is  only  good  land  which 
will  enable  this  stalk  development  to  take  place.  If  it  is  desired  to  grow 
maize  on  land  which  is  not  rich  enough  to  permit  a  good  growth  of  stalk,  it 
is  best  to  build  up  the  fertility  of  the  soil  with  other  crops  before  attempting 
maize.     How  this  can  be  done  will  be  shown  later. 

There  is  a  common  opinion  that  rotation  of  crops  will  maintain  the  fertility 
of  the  soil  and  render  the  purchase  of  commeicial  fertilisers  unnecessary. 
There  may  be  some  truth  in  this  for  a  few  years  at  least  on  some  of  our  new 
soils,  though  it  depends  on  the  crops  grown  and  the  use  to  which  they  are 
put ;  but  on  old  fields  under  the  best  rotation  at  Rothamsted  and  in  America 
it  has  been  proved  that  the  yields  are  reduced  by  half  after  many  years 
if  fertilisers  are  not  employed. 

Of  the  chief  elements  of  fertility,  phosphorus  functions  in  the  production 
of  seed  while  nitrogen  and  potash  (particularly  the  latter)  go  more  largely  in 
the  production  of  stalk  and  leaf.  From  the  figures  given  it  will  be  seen  that 
three-fourths   of   the  total  phosphoric  acid  removed    by  the  maize  plant  is 
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contained  in  the  grain.  Thus,  when  maize  is  sold  ofiF  the  farm  this  much 
fertility  is  lost ;  while  under  live  stock  farming,  where  the  grain  is  fed  to  pigs 
and  cattle,  only  one-fourth  of  the  amount  of  fertility  in  the  feed  is  retained 
by  the  animal  and  eventually  sold  off  the  farm.  This  largely  explains  the 
exhaustive  eflPect  on  the  soil  of  grain  farming  as  compared  with  live  stock 
farming.  Even  in  live  stock  farming,  one  factor  sometimes  left  out  of 
account  is  the  appreciable  amount  of  fertility  removed  by  the  sale  of  milk  off" 
the  farm  to  the  cheese  factory  as  compared  with  the  negligible  amount 
removed  by  the  sale  of  cream  to  the  butter  factory.  It  has  been  calculated* 
that  for  every  ton  of  grain  sold  at  the  elevator  the  farm  loses  20s.  to  25s.  in 
fertility ;  for  every  ton  sold  at  the  stockyards  there  is  a  loss  to  the  farm  of 
4s.  or  5s.  in  fertility  ;  while  for  every  ton  sold  at  the  factory  as  butter-fat,, 
the  farm  loses  only  lOd.  in  fertility. 

(To  be  continued.) 


Substitutes  for  Pollen  and  Nectar. 

The  following  three-fold  inquiry  recently  reached  the  Department  from  a- 
Lake  Macquarie  apiarist  :  "  Is  there  any  substitute  for  pollen  which  can  be 
given  successfully  to  bees ;  if  so,  where  can  it  be  obtained?  What  is  the  best, 
syrup  for  feeding  bees ;  can  ordinary  golden  syrup  or  treacle  be  used — if  so, 
how?  Can  plants  or  trees  be  planted  to  help  in  pollen  or  honey  production 
along  the  coast?" 

"  If  given  rye  flour  as  a  substitute  for  natural  pollen,  bees  will  raise  brood 
and  therefore  assist  the  colony  over  a  period  of  pollen  drought,"  replied  the 
Senior  Apiary  Inspector.  "  Although  no  substitute  can  be  considered  equal 
to  natural  pollen,  rye  flour  is  considered  the  best  known  at  the  present  time. 
In  feeding  the  flour  to  the  bees  in  the  first  instance  it  should  be  placed  in 
several  trays  about  the  apiary.  The  trays  should  be  protected  from  the  rain,, 
but  free  access  to  the  bees  must  be  allowed.  Feed  in  small  quantities  daily, 
just  sufficient  for  about  the  day's  requirements,  as  it  is  not  good  to  have  a. 
surplus  stored  in  the  combs. 

"  The  best  syrup  for  feeding  bees  is  made  from  cane  sugar  and  water,  equal 
quantities  (by  volume)  of  each.  The  water  is  first  brought  to  boiling  point 
and  the  sugar  then  slowly  added ;  when  it  is  dissolved  the  syrup  is  fed  warm 
to  the  bees.  For  winter  stores,  two  parts  of  sugar  to  one  of  water  would  be 
required.  Always  feed  inside  the  hive,  where,  if  care  is  taken  not  to  spill  the 
syrup,  it  can  be  fed  in  the  daytime ;  otherwise,  it  would  be  best  to  feed  late 
in  the  afternoon.  I  would  not  recommend  the  use  of  golden  syrup  or  treacle, 
as  a  food  for  bees,  as  they  have  a  tendency  to  cause  dysent*  ry. 

"  Trees  can  be  planted  to  assist  in  increasing  the  production  of  honey  and 
pollen  on  the  coast,  but  a  fairly  large  number  would  be  required  to  make 
much  improvement.  Ironbark,  grey  gum  (eucalyptus)  and  the  dwarf  apple 
(angophora)  are  to  be  commended  for  honey ;  for  pollen  plants,  maize, 
pumpkin  vines  and  black  thistle  are  good." 

♦Kansas  State  Board  Agric.  Quart.  Rept.,  March,  1916. 
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Chats  about  the  Prickly  Pear, 

No.  1. 


J.  H.  MAIDEN,  I.S.O.,  F.R.S.,  F.L.S., 
Government  Botanist  and  Director,  Botanic  Gardens,  Sydney. 

I  KNOW  of  no  subject  included  under  Australian  economic  botany  requiring 
more  candid  treatment  than  that  of  prickly  pear.  In  the  course  of  time, 
with  increased  experience,  we  can  agree  to  insist  less  emphatically  on  certain 
of  our  i^rejudices,  and  I  may  frankly  admit  that  I  am  now  less  dogmatic  in 
regard  to  quite  a  number  of  points  concerning  pear  than  ten  or  fifteen  years 
ago.  At  one  time  I  discounted  every  method  of  utilisation,  believing  that 
they  hindered  destructive  methods,  which  I  regarded  as  alone  worthy  of 
■consideration. 

My  study  of  the  pest  now  extends  over  nearly  a  quarter  of  a  century,  and 
■during  that  time  I  have  patiently  interviewed  the  local  expert  who  had  only 
seen  prickly  pear  on  the  South  Head  road,  but  who  was  confident  he  under- 
stood the  magnitude  of  the  problem;  those  who  were  equally  confident  of 
•obliterating  the  pest  by  chemical  or  engineering  means  when  a  little  con- 
versation showed  that  they  were  ignorant  of  the  most  elementary  principles 
of  either  science;  the  countryman  who  knew  pear  country  and  had  made 
no  headway  against  it,  but  who  was  quite  certain  that  the  "  townie  "  had 
"nothing  to  teach  him ;  and  hundreds  of  worthy  citizena — some  with  mutual 
profit. 

The  prickly  pear  question  is  not  appreciated  by  most  people  because  its 
inroads  are  removed  from  the  great  centres  of  population;  because  it  does 
not  particularly  inconvenience  them,  they  ignore  it — a  very  human  habit  in 
regard  to  quite  a  number  of  awkward  problems.  I  am  confident,  never- 
theless, that  it  will  be  a  bad  day  for  this  country  whenever  we  take  a  fatalistic 
attitude  in  regard  to  prickly  pear.  It  has  been  said  that  the  British  are 
always  at  their  best  when  they  are  fighting  against  odds,  and  we  must  fight 
the  pear  with  every  weapon  to  our  hand  or  hereafter  to  be  invented.  It 
seems  to  me  that  there  is  some  danger  of  our  relaxing  our  efforts  in  regard 
to  pear,  because  some  of  us  are  waiting  for  the  biological  phenomenon — a 
«occus  or  scale  which  will  do  for  the  pest  pear  what  a  certain  coccus  did  for 
the  less  formidable  Opuntia  monocantha  in  India  a  century  and  a  quarter  ago. 
Let  the  biologists  get  to  work,  by  all  means,  and  more  power  to  them,  but 
let  us  get  busy  in  regard  to  methods  available  to  everyone  at  the  present 
moment. 

In  many  areas  in  Queensland  and  New  South  Wales  the  pear  has  got  such 
an  overwhelming  hold  that  we  do  not,  at  the  present  time,  see  any  way  out 
of  the  difficulty  as  far  as  they  are  concerned.     The  great  bulk  of  pear  country. 
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however,  is  not  so  bad,  being  affected  lightly  and  more  densely.  I  shall 
subsequently  bring  under  the  reader's  notice  various  suggestions  for  the 
utilisation  of  pear;  at  the  present  time  I  see  nothing  that  offers  the  same 
prospect  of  success,  or  partial  success,  as  that  of  utilising  it  as  food  for  stock. 
Is  there,  I  ask  myself,  any  reason  why  the  wholesale  feeding  of  pear  to  stock 
in  the  United  States,  with  the  aid  of  machinery,  cannot  be  a  commercial 
proposition  in  Australia  ?  This  is  a  question  which  farmers  and  pastoralists 
must  ask  themselves,  and  it  is  reasonable  to  ask  them  to  do  so.  I  think  it 
is  a  fact  that  during  the  recent  drought,  suffered  by  the  greater  part  of  New 
South  Wales  and  Queensland,  not  a  hoof  would  have  been  left  in  some  areas 
had  it  not  been  for  prickly  pear,  bad  as  it  is.  But  we  utilise  it  sulkily,  and 
do  not  enter  into  consideration  of  the  feeding  process  with  any  enthusiasm, 
or  under  any  system.  We  thus  suffer  in  two  ways — we  handle  the  pear 
expensively,  and  because  of  this,  we  do  not  clear  the  land  as  rapidly  as  we 
should.  The  improvement  at  present  in  my  mind's  eye,  in  our  method  of 
attack,  is  outlined  in  the  following  pages. 

In  the  first  place,  every  holding,  freehold  or  leasehold,  small  or  large, 
containing  pear  should,  in  my  opinion,  be  compelled  by  law  to  possess 
apparatus  for  the  treatment  of  pear  as  food  for  stock.  Such  apparatus 
would  include  a  suitable  pear-fork  (as  in  use  in  the  United  States),  a  spine- 
torch  apparatus,  or  apparatus  for  steaming,  and  a  sort  of  chaffcutter  appara- 
tus for  cutting  the  pear  into  strips.  I  will  later  bring  under  the  reader's 
notice  apparatus  actually  used  by  American  farmers — who  are  usually 
considered  pretty  wide-awake.  These  pieces  of  apparatus  are  already 
extensively  used  in  the  United  States,  and  a  competition  conducted  by  our 
Government  would  go  far  to  stimulate  the  discovery  of  the  best  machines,, 
and  to  place  them  on  the  local  market  at  the  lowest  rates. 

I  believe  that  many  landowners  would  do  more  than  they  do  in  regard  to- 
pear  eradication,  provided  that  they  knew  the  right  apparatus  to  get,  and  if 
they  felt  that  everyone  was  "  doing  his  bit  "  in  the  same  direction.  There 
is  an  old  French  proverb  to  the  effect  that  it  is  the  first  step  that  is  the  trouble  ; 
and  I  am  satisfied  that  if  every  landowner  had  the  best  type  of  apparatus 
or  machinery  available,  he  would  appreciate  the  desirability  of  using  it. 
With  a  tool-chest  in  the  house,  repairs  are  done  with  facility  and  even  with 
pleasure.  On  the  other  hand,  the  householder  who  is  not  thus  providedv 
and  uses  extemporised  appliances,  often  lets  his  house  or  furniture  fall  to< 
pieces,  or,  if  he  starts  mending,  often  still  further  damages  his  property^ 
With  ten  thousand  landowners  ready  to  work,  I  am  confident  that  work 
would  be  done  in  stock-feeding  and  pear-clearing  that  w^ould  make  a  very  big 
aggregate.  At  the  present  time  many  owners  are  doing  simply  nothing. 
While  blaming  nobody,  I  would  earnestly  ask  such  owners  to  think  over  and 
practically  consider  the  aspects  of  the  subject  which  I  have  indicated.  At 
the  present  time  we  have  10,000  foci  of  pear-infection.  Will  farmers  and 
pastoralists  say  why  we  should  not  have  10,000  foci  of  pear  utilisation  and 
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destruction  ?  I  have  spoken  to  intelligent  New  South  Wales  stock-owners 
who  have  told  me  that  they  could  not  have  carried  on  without  pear  on  their 
lioldings,  particularly  during  the  recent  drought. 

It  will  take  some  time  to  supply  landowners  with  the  necessary  apparatus 
and  machinery,  so  the  actual  work  cannot  begin  at  once,  but  I  believe  that 
the  present  time  is  suitable  for  action  such  as  I  have  indicated. 

The  subject  of  Australia's  most  important  weeds  (for  such  are  the  Opuntias 
or  prickly  pears)  is  one  which  I  have  studied  with  some  care.  On  coming 
to  the  Botanic  Gardens  in  1896,  after  a  long  training  in  economic  botany,  I 
was  struck  by  the  imperfection  of  our  knowledge  of  these  plants,  and  in  the 
same  year,  in  this  Gazette  (pp.  651-7),  I  offered  a  '*  Plan  of  an  enquiry  into 
the  merits  of  Prickly  Pear  as  a  Forage  Plant  "  (translated  from  the  French 
of  Paul  Bourde).  In  this  Gazette  for  January,  1898  (p.  38),  I  submitted  an 
abstract  of  a  paper  on  Opuntia  by  P.  Gennadius,  Director  of  Agriculture  at 
Cyprus.  "  A  Preliminary  Study  of  the  Prickly  Pears  naturalised  in  New 
.>South  Wales,"  in  the  Gazette  for  the  same  year  (pp.  978-1008),  with  a  number 
of  illustrations,  was  a  more  ambitious  effort,  and  was  the  first  attemjjt  in 
Australia  to  elucidate  our  prickly  pears. 

In  1900  I  inspected  most  of  the  Opuntia  collections  in  Europe,  and  had 
several  interviews  with  the  then  leading  authority  on  Opuntia  in  the  world 
(Prof.  Schumann,  of  Berlin),  discussing  with  him  Australian  forms  and 
Australian  conditions;  and  in  1902  and  subsequently,  the  Sydney  daily 
newspapers  gave  me  considerable  space  for  articles  on  the  pricklv  pear. 
Previous  to  1906,  and  subsequently,  by  means  of  specimens,  coloured  drawings 
and  lecturettes,  I  brought  the  matter  of  prickly  pear  before  the  Royal  Society 
of  New  South  Wales.  In  1907-8  (Mr.  A.  H.  Campbell  being  my  executive 
officer)  I  conducted,  on  behalf  of  the  Lands  Department,  experiments  for 
several  months  on  the  pear  pest  on  Scone  common.  These  experiments 
'were  both  qualitative  and  quantitative,  and  in  them  arsenical  sprays  of 
various  strengths  and  composition  were  employed.  Some  of  the  results 
Avill  be  referred  to  later. 

I  made  two  trips  to  Queensland  pear-infested  country,  one  which  included 
Warra  and  Dulacca,  on  which  I  was  accompanied  by  Mr.  Temple  Clerk,  and 
the  other  to  the  Rockhampton  district  in  1909.  I  am  not  a  stranger  to  pear 
in  some  other  parts  of  Queensland,  and  I  have  visited  some  really  bad  pear 
■country,  which  it  is  the  duty  of  every  citizen  to  do.  The  series  of  pa})ers  in 
the  Gazette  entitled  "  The  Prickly  Pears  of  interest  to  Australians,"  No.  1 
(April,  1911),  to  No.  1.5  (September,  1917),  owe  much  of  their  value  to  the 
beautiful  coloured  plates  by  Miss  Flockton.  The  series  is  not  quite  complete ; 
but  it  would  be  difficult  for  an  Australian  now  to  say  that  he  cannot  recognise 
any  prickly  pear  that  has  become  acclimatised  in  Australia,  or  that  he  has 
not  the  chief  particulars  in  regard  to  each  of  them  before  him.  He  can, 
'therefore,  follow  non-Australian  literature  in  regard  to  our  introduced 
-species.^    ''  The  Cultivation  of  Spineless  Prickly  Pear  "   {Gazette,   October, 
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1917)  followed  next,  the  article  being  the  outcome  of  some  experiments 
conducted  by' Mr.  H.  J.  Kelly  and  myself  at  Nyngan,  extending  over  some 
years,  to  ascertain  to  what  extent  "  spineless  "  pears  developed  spines  in 
dry  areas.  (The  experiments  should  be  continued  in  other  localities,  and 
in  their  connection  I  shall  always  be  glad  to  be  of  help.) 

Realising  that  there  must  be  a  standard  collection  of  Opuntias  in  Australia, 
I  formed  such  a  one  in  the  Botanic  Gardens,  Sydney,  based  on  those  I  found 
under  cultivation  in  1896,  to  which  I  added  (a)  any  others  from  Australian 
Botanic  Gardens;  (6)  those  naturalised  in  Australia;  (c)  critical  forms  (1) 
from  Dr.  Griffiths,  of  the  U.S.  Department  of  Agriculture ;  (2)  from  the  late 
Sir  Thomas  Hanbury,  of  "  La  Mortola,"  Ventimiglia,  Italy;  (3)  from  various 
non-Australian  Botanic  Gardens;  (4)  from  dealers  in  cacti.  The  Opuntia 
collection  in  the  Sydney  Botanic  Gardens,  in  spite  of  the  hasty  removal  of 
a  portion  of  it  because  of  the  City  Railway,  is  probably  without  a  rival  south 
of  the  equator.  Mr.  J.  L.  Boorman,  collector.  Botanic  Gardens,  has  been 
the  faithful  custodian  of  this  Opuntia  collection.  We  have  tested  the  hardi- 
ness of  various  species,  have  proved  that  plants  received  under  very  many 
names  were  strict  duplicates,  and  so  destroyed  them,  have  made  notes  on 
their  spiny  qualities,  and  have  tested  their  value  as  dessert  fruits.  This 
collection  has  sujiplied  the  material  for  hundreds  of  beautiful  coloured 
drawings,  by  Miss  Flockton  of  the  Botanic  Gardens,  and  these  refer  to 
numbered  plants,  have  been  strictly  dated,  have  been  compared  with  each 
other,  and  are  records  for  all  time.  Occasionally  I  have  been  visited  by  a 
man  from  pear  country,  who  has  demanded  instant  destruction  of  the  whole 
of  the  accursed  plants,  but  I  have  assured  him  that  I  have  never  heard  of  a 
pear  getting  loose  from  the  Botanic  Gardens  for  over  fifty  years,  and  that 
they  do  not  spread  much  in  the  Sydney  district,  the  climate  being  unfavour- 
able. I  have  also  pointed  out  that  prickly  pears  must  be  studied  in  the 
Sydney  Botanic  Gardens,  where  there  is  a  botanical  staff,  a  rich  collection 
of  other  plants  for  comparison,  and  a  valuable  botanical  library. 

I  believe  it  to  be  of  public  interest  to  hint  what  one  Australian  establish- 
ment has  done  in  regard  to  prickly  pear  investigation.  We  at  least  have 
not  ignored  the  subject. 

{To  be  continued.) 


A  Nurse  Crop  with  Lucerne. 

Having  tried  sowing  lucerne  with  a  nurse  crop  and  without,  Mr.  J.  I.  Renshaw, 
of  Binnaway,  is  now  convinced  that  the  cover  crop  is  not  desirable  in  seasons 
such  as  that  just  experienced. 

Only  20  lb.  of  wheat  was  sown  with  10  lb.  of  lucerne  by  Mr.  Renshaw,  but 
where  lucerne  was  sown  by  itself  the  stand  is  nice  and  strong,  and  apparently 
twice  as  thick  as  on  the  portion,  sown  with  wheat. — B.  C.  Meek,  Assistant 
Inspector  of  Agriculture. 
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The  Pruning  of  the  Vine* 

[Continued  from  page  55.] 


H.  E.  LAFFER,  Viticultural  Expert. 

Systems  of  Training  Vines. 
The  grape  vine  is,  by  natural  inclination,  a  creeping  or  climbing  plant 
adapted  to  trailing  over  fiome  stouter  plant  or  structure,  in  order  to  support 
its  more  or  less  slender  .stems.  Undei-  cultivation,  by  definite  systems  of 
pruning,  the  vine  is  established  with  a  stout  rigid  framework,  capable  of 
supporting  the  weight  of  annual  growth  and  fruit.  The  development  of 
varieties  has  given  rise  to  ty|>es  of  varying  habit,  some  being  more  or  less 
erect  in  their  growth,  while  others  retain  the  creeping  characteristics  of  their 
wild  progenitors.  It  is  upon  this  habit  of  growth  that  the  system  of  training 
is  mainly  dependent.  Varieties  inclining  to  the  sturdy  upright  habit  of 
growth  are  often  trained  upon  the  "  bush  "  or  "  goblet "  system,  each  vine 
standing  individually  with  a  stake  to  support  its  annual  growth. 

Those  of  trailing  habit  are  generally  tmined  upon  a  trellis,  in  which  the 
perniarient  structure  is  built  upon  and  supported  by  a  tightly-strained  wire. 
In  most  cases  a  second  wire  acts  as  a  support  to  the  annual  growth,  which 
clings  to  it  by  the  aid  of  tendrils.  For  the  greater  part,  the  bush-trained 
type  is  spur  pruned,  while  the  varieties  upon  trellis  are  more  adapted  to  rod 
pruning.  In  certain  instances  the  rod  and  spur  are  applicable  to  both  forms 
of  training.  •  Although  no  definite  rule  can  be  laid  down  for  guidance,  it  will 
usually  be  found  that  the  stout-caned  varieties,  with  short  internodes,  adapt 
themselves  to  the  spur  pruned  bush,  while  the  trellised  ones  are  longer  in  the 
internodes  and  more  slender  in  their  canes. 

The  Bush  or  Goblet  System. 

The  perfect  type  in  this  system  consists  of  a  short,  stout  stem,  of  about 
10  to  12  inches  in  height,  supporting  two  or  more  main  arms,  according  to 
the  strength  of  the  vine.  These  main  arms  may  each  be  subdivided  into  two 
or  more  secondary  arms,  upon  which  the  fruit-bearing  wood  is  carried.  The 
number  of  the  secondary  arms  is  limited  only  by  the  vigour  of  the  vine,  and 
may  vary  from  four  to  twelve.  Above  this  number  it  becomes  difficult  to 
allow  space  for  them  all,  and  when  conditions  of  soil  are  such  as  to  induce 
this  excess  of  vigour,  it  will  be  found  more  satisfactory  to  adopt  a  system  of 
trellising. 

Formation  of  the  Bush. 

In  the  first  place,  it  should  be  the  aim  of  the  grower  to  secure  a  strong, 
.>tout  stem  of  a  sufficient  height  to  prevent  the  bunches  of  fruit  from  touching 
the  ground  when  they  are  fully  developed.  For  wine  varieties  it  will 
generally  be  found  that  a  stem  with  a  clearance  of  10  inches  to  the  base  of 
the  main  arms  will  be  entirely  satisfactory.     Table   varieties  are    sometimes 
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trained  rather  higher,  and  may  go  up  to  1 2  to  1 4  inches.  In  practice,  some 
experienced  growers  train  their  vines  even  higher.  This  is  more  particularly 
so  in  the  county  of  Cumberland,  N.S.W.,  largely  owing  to  the  length  of  the 
bunches  of  the  varieties  grown.  In  South  Australia  and  Victoria  the  ten- 
dency is  to  reduce  the  height  of  the  stem  as  much  as  possible.  The  closer  the 
fruit-bearing  wood  is  co  the  soil  the  greater  will  be  the  proportion  of  sugar 
in  the  fruit,  and  therefore  it  is  a  disadvantage  to  increase  the  height  of  the 
stem  unnecessarily.  Provided  that  the  young  vine  is  supported  by  stakes 
during  the  years  of  formation,  a  10-inch  stem  becomes  stout  enough  to 
withstand  the  effects  of  wind  pressure.  The  higher  the  stem  the  less  resis- 
tance, and  therefore  the  greater  need  of  stakes. 

The  young  vines  at  the  end  of  the  first  year's  growth  will  be  carrying 
canes  of  varying  strength.  It  is  not  wise  to  seek  to  establish  the  stem  from 
weak  growth,  and  therefore,  unless  a  vigorous  cane  can  be  secured,  it  is  wiser 
to  remove  ail  but  the  one  cane  and  to  shorten  that  back  to  a  spur  of  two 
buds.  Subdivision  at  this  stage  not  only  overtaxes  the  strength  of  the  young 
vine,  but  it  establishes  the  main  arms  too  close  to  the  ground.  A  strong 
cane  is  required  which  can  next  year  be  cut  back  to  the  required  height. 
This  stage  in  formation  is  figured  in  the  illustration,  Fig.  11a,  with  the 
resulting  growth  in  the  following  summer.  In  some  cases  it  is  the  practice 
to  allow  but  one  cane  to  develop,  all  the  others  being  disbudded.  Such  a 
practice  requires  very  careful  treatment  of  the  selected  cane,  for,  in  case  of 
accident,  there  is  no  other  as  an  alternative.  Apart  from  this,  the  unneces- 
sary interference  with  the  foliage  of  young  vines  is  not  to  be  recommended. 
Most  young  vines  will  carry  two  good  canes  quite  satisfactorily, 

The  next  step  in  the  training  is  shown  in  Fig.  llu,  the  best  available 
cane  being  cut  back  to  rather  more  than  .he  height  of  the  proposed  stem. 
The  second  bud  from  the  top  should  be  about  the  height,  as  the  main  arms 
will  be  developed  from  these  two  or  three  buds.  It  is  well  to  leave  a  long 
internode  above  the  topmost  bud  in  order  to  tie  to  the  stake.  The  growth 
from  this  stem  will  vary,  but  there  should  be  no  difficulty  in  securing,  at  any 
rate,  two  main  branches  at  the  next  pruning.  The  pruner  must  exercise  his 
judgment  and  establish  the  arms  according  to  the  strength  of  the  vine.  Each 
vine  must  be  treated  individually,  pruning  it  in  accordance  with  its  growth, 
for  the  reason  that  it  is  rare  to  find  absolute  uniformity  in  any  number  of 
young  vines. 

.Fig.  lie  shows  the  stem  with  two  main  arms  established,  each  consisting 
of  a  strong  two-bud  spur.  In  addition,  one  spur  shows  a  well-developed 
base  bud.  The  summer  growth  is  illustrated  as  five  good  canes  from  which 
the  secondary  arms  will  be  chosen.  These  canes  will  in  all  probability  have 
carried  fruit  during  the  summer. 

In  Fig.  11d  the  vine  is  shown  pruned  with  two  spurs  upon  each  main 
arm.  The  choice  of  these  spurs  should  be  from  the  canes  best  designed  to 
give  a  symmetrical  formation  to  the  crown  of  the  vine. 

Although  four  spurs  are  figured  it  may  be  advisable  in  some  cases  to 
create  only  three,  or  it  may  even  be  necessary  to  reduce  to  two  again  if  the 
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growth  is  weak.  The  illustrations  only  follow  out  the  general  idea  of 
development,  and  must  not  be  taken  as  a  definite  rule.  Naturally,  in 
figuring  a  subject  diagrammatically  the  more  or  less  ideal  condition  is 
accepted,  though  in  practice  all  manner  of  variations  and  difficulties  arise. 
It  is  here  that  judgment  and  skOl  on  the  part  of  the  pruner  are  required  to 
make  the  best  of  unsatisfactory  conditions.  The  resulting  growth  from 
Fig.  11d  is  figured  as  eight  good  canesfVhich  will  have  fruited  during  the 
summer. 


-^ 


FIG   II 
Diagrammatic  representation  showing  the  formation  of  the  bush  vine. 

From  this  stage  the  formation  may  rest  with  the  annual  renewal  of  one 
spur  upon  each  arm,  but  more  generally  the  number  of  secondary  arms  will 
be  increased  to  five,  six,  seven,  or  eight  at  intervals  of  one  or  more  years. 
This  may  be  taken  as  a  good  average;  but  instances  arise  when  a  further 
increase  is  warranted  as  the  vines  become  older  and  stronger. 

The  vine  may  now  be  considered  as  definitely  formed  according  to  plan, 
and  its  future  treatment  consists  in  annual  renewal  of  fruiting  wood  with 
due  regard  to  vigour  and  shape  of  the  vine.  In  the  case  of  vines  that 
continue  to  show  more  than  ordinary  vigour,  additional  spurs  may  be  created 
with  a  view  to  securing  heavier  crops.  On  the  other  hand,  when  there  in 
evidence  that  the  vines  are  beinf'  overloaded  to  such  an  extent  that    the 
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growth  is  becoming  weak,  the  spurs  will  need  to  be  re  luced  in  number.  The 
same  result  will  possibly  be  achieved  by  reducing  the  spurs  to  one  bud 
instead  of  two,  as  a  temporary  expedient. 

In  the  course  of  years  secondary  arms  tend  to  become  overlong,  and 
methods  already  described  should  be  resorted  to  in  order  to  reduce  them  to 
normal  length.  Under  this  system  of  training  there  is  no  cost  of  trellising, 
althoujjh  there  is,  of  course,  the  cost  of  stakes  to  be  taken  into  account  for 
the  early  years  of  the  vine  at  any  rate.  Cultivation  is  more  economical,  for 
the  reason  that  it  is  quite  possible  to  cultivate  in  several  directions  when  the 
vines  are  planted  at  suitable  distnnces.  Hand  labour  is  thus  reduc^ed  to  a 
minimum. 

The  varieties  which  may  be  trained  upon  the  spur  pruned  bush  comprise 
the  following: — Mataro,  Grenache,  Carignane,  Frontignac,  Pedro  Ximenes, 
Black  Hamburgh,  Muscat  Hamburgh,  Doradillo,  Muscat  Gordo  Blanco,  and 
most  of  the  table  grapes. 

Rod  Pruned  Bush  Vine. 
On   grounds  of  economy  in  the  cost  of  establishing  a  vineyard,  the  rod 
system  is  sometimes  applied  to  the  bush-trained  vines,  instead  of  erecting  a 
trellis.     Although  this  may  be  considered  false  economy  in  many  ways,  the 

fact  remains  that  a  fair  measure  of  success 
is  obtained  from  the  practice.  It  may  be 
applied  equally  well  to  vigorous  specimens 
of  the  varieties  mentioned,  when  grown 
upon  soils  of  more  than  average  fertility. 
As  a  means  of  checking  rampant  vigour, 
the  use  of  one  or  more  rods  for  fruit- 
bearing  secures  to  the  grower  a  much 
heavier  yield  from  these  soils. 

Any  of  the  spur  pruned  varieties  men- 
tioned in  the  preceiiing  paragraph  will 
respond  to  this  treatment.  In  addition 
to  its  application  to  this  particular  class 
of  vine,  others  which  are  usually  trellised, 
such  as  Shiraz,  Carbenet,  Riesling,  Mal- 
beck,  &c.,  may  be  trained  on  similar  lines.  At  the  same  time  it  must  be 
borne  in  mind  that  these  latter  varieties  yield  the  best  returns  when  syste- 
matically trained  upon  a  trellis.  The  rod  pruned  bush  can  only  be  looked 
upon  as  a  possible  substitute. 

Formation. 

In  all  respects  the  vine  is  developed  from  year  to  year  in  exactly  the  same 
manner  as  described  for  the  spur  pruned  type,  and  until  the  formation  is 
completed  it  would  be  unwise  to  adopt  any  regular  system  of  rods.  The 
number  of  spurs  will  equal,  and  in  most  cases  exceed,  that  of  the  rods,  and, 
generally  speaking,  it  will  be  found  that  from  three  to  four  rods  to  six  spurs 


FIG.   12. 
Spur  pruned  bush  vine. 
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•will  be  sufficient.  The  rod  must  be  looked  upon  as  temporary,  to  be 
removed  at  the  pruning  subsecjuent  to  its  having  fruited.  The  spur  will  be 
:given  choice  of  position  in  so  far  as  it  will  maintain  the  shape  of  the  vine, 
■iind  provide  strong  canes  for  the  next  season.  For  this  reason  it  is  not 
absolutely  essential  that  the  spur  shall  be  fruit-bearing,  although,  for  the 
sake  of  the  grape  crop,  it  is  prefeiable  that  it  should  be  so.  Tt  fretpu-ntly 
happens  that  a  good  water  shoot  occupies  a  position  superior  to  that  of  a 
fruit  shoot.  This  is  more  fre((uent  in  the  case  of  old  vines  than  young  ones, 
and  wherever  the  opportunity  arises,  it  is  well  to  make  use  of  tliesn  canes  to 
improve  the  shape  or  renew  tlie  anus.  Should  the  pruner  think  it  prcfei-able, 
a  fruiting  spur,  even  though  it  l)t'  in  a  bad  jwsition,  may  be  left  for  the  time 
being,  but  provision  should  be  iiiaile  for  the  next  year  by  lea\iiig  one  bud 
upon  the  water  shoot,  from  which  a  cane  can  be  secured  later  on. 

Having  selected  the  spur.s,  the  reipiisite  number  of  rods  will  be  reser\-ed 
from  good  fruit-bearing  canes,  while  the  remainder  will  be  cut  away.  The 
general  plan  adopted  to  secure  the  rods  in  this  system  of  pruning  is  to  htmd 
them  over  the  top  of  the  vine,  intertwining 
thean  in  the  form  of  a  dome.  If  i>referred, 
the  ends  of  the  rods  may  be  tied  down  to  the 
extremities  of  the  spurs,  in  which  case  a  long 
internode  should  be  left  upon  both  spur.s  and 
rods,  with  the  enlarged  portion  of  the  rotis  to 
prevent  the  tie  from  slipping.  The  plan  of 
twisting  the  rods  is  the  one  more  generally 
adopted,  as  it  is  quicker  and  just  as  effective. 
The  objection  may  be  raised  that  this  system 
leads  to  overcrowding  of  the  foliage  ;  but  so 
long  as  the  strength  of  the  vine  is  not  over- 
taxed and  the  spurs  are  given  good  j)osition.s  it 
docH  not  matter.  The  system  is  in  no  way 
claimed    to    be    as  goi^xl    as    the  trellis,   but  is 

merely  an  economical  substitute.  So  long  as  the  vines  retain  their  vigour 
the  system  may  be  practised,  but  so  soon  as  they  show  evidence  of  weak- 
ness the  rods  should  be  reduced  in  number  or  done  away  with  altogether. 
(See  Fig.  13.) 

A  variation  of  the  foregoing  plan  is  sometimes  adopted  when  the  rods  are 
twined  around  a  strong  central  stake  more  or  less  spirally.  A  stake  is  in  all 
cases  an  advantage,  supporting  the  growth  and  creating  greater  stability 
against  violent  winds. 

Trellised  Systems. 

Grape  vines  are  trained  u[)on  trellises  for  several  reasons,  the  chief  of 
■which,  under  commercial  practice,  is  the  utilisation  of  the  vine's  vigour  to  its 
fullest  extent.  This  is  to  say,  that  no  matter  what  claims  the  respective 
modifications  of  the  bush  system  may  pos.sess,  in  many  cases  satisfactory 
results  can  only  be  assured  by  systematically  training  the  vines  u]>on  a  sup- 
jxjrting  trellis  work.     This  is  so,  l)ecause  there  are  some  vines  whose  strength 


FIG.  13. 

Rod  pruned  bush  vine. 
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and  habit  of  growth  render  any  other  method  ineffective.  Others  wliich  may 
adapt  themselves  to  the  bush  under  conditions  of  moderate  vigour,  demand 
greater  scope  for  growth  when  placed  upon  very  fertile  soils  or  under 
irrigation.  Take,  for  example,  the  Zante  Currant,  Sultana,  Shiraz,  Malbeck 
and  Crystal,  all  of  wliich  are  most  unsatisfactory  when  trained  as  a  bush 
vine,  no  matter  whether  they  be  in  poor  or  in  fertile  soils. 

These  systems  of  trellis  training  are  adapted  to  both  the  spur  and  rod- 
pruned  varieties,  the  scope  of  development  being  only  limited  by  the  vigour 
of  vines  under  given  conditions,  and  the  distance  at  which  they  are  planted 
apart.  Thus  we  find  in  practice  that  certain  of  the  weaker-growing  varieties 
are  trained  generally  in  a  manner  adapted  to  close  planting.  The  same  vines 
will  need  greater  fcope  for  development  as  the  fertility  of  the  soil  produces 
greater  amounts  of  wood.  It  may  therefore  be  necessary  to  adopt  some 
different  or  modified  system  of  training  to  suit  varying  conditions.  A 
uniform  system  of  training  upon  a  trellis  would  be  as  ineffective  as  the 
universal  adoption  of  the  bush  to  all  varieties.  As  the  outcome  of  experience 
we  find  that  a  number  of  different  forms  of  trellis-training  have  been 
evolved,  and  these  are  adapted  to  all  class  of  vines,  under  a  multiplicity 
of  conditions.  Instances  may  be  cited  of  vines  such  as  the  Zante  Currant,. 
Sweet  Water  and  Crystal  being  trained  in  such  a  manner  as  to  give  30  to 
40  feet  of  main  arm.  In  individual  cases  they  run  to  much  more  than  thi» 
length. 

The  aim  should  be  in  every  system  to  utilise  the  full  length  of  the  trelli? 
as  a  support  to  fruit-bearing  wood,  by  building  upon  it  the  permanent  arms 
reaching  from  vine  to  vine,  or  by  extending  annual  rods  from  shorter  arms. 

It  is  a  more  or  less  popular  conception  that  trellising  a  vine  is  simply  a 
matter  of  allowing  the  canes  to  ramble  as  nature  dictates  over  a  supporting 
framework. 

Such  is  not  the  case,  however,  as  in  the  best  forms  of  training  the  vine  is 
built  up  step  by  step  upon  a  definitely  conceived  plan  of  construction  Such 
plans  have  always  in  view  the  utilisation  of  all  space  for  fruit  production, 
and  the  maintainance  of  vigorous  fruit-bearing  wood  from  year  to  year. 
Further,  all  the  systems  of  trellising  take  into  account  the  laws  of  nature 
with  reference  to  the  growth  and  fruit-bearing  of  the  vine.  In  this  respect 
it  will  be  found  that  the  greatest  measure  of  success  is  attained  by  training 
the  vine  in  such  a  manner  that  the  main  arms,  springing  from  a  vertical  stem 
of  varying  height,  are  maintained  in  a  position  as  near  to  the  horizontal  as  it 
is  possible  to  get  them.  Subsequently  the  secondary  arms,  carrying  the 
fruit-bearing  wood,  are  built  upon  the  main  arms  at  regularly  spaced  intervals. 
Modifications  must,  of  course,  arise  to  suit  special  cases,  such  as,  for  instance, 
the  creation  of  two  or  more  sets  of  main  arms  at  diflferent  levels  upon  strong- 
growing  varieties  like  the  Zante  Currant.  Wine  varieties  more  generally 
respond  to  the  simpler  forms  of  training,  for  the  reason  that  they  are  mainly 
grown  upon  soil  of  only  average  fertility. 

[To  he  continued.) 
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Peach  Growing  in  New  South  Wales. 


W.  J.   ALLEN. 

Except  in  a  few  loialitie.s  the  soil  and  climate  of  this  State  is  eminently 
suitable  for  growinji  stone  fruit,  particularly  peaches.  Peadies  thrive  on  a 
great  variety  of  soils,  from  heavy  to  light,  and  with  i)roj)er  treatment  have 
proved  one  of  the  most  profitable  kinds  of  fruit  the  orchardist  can  cultivate. 

Heretofore  our  growers  have  ])aid  too  much  attention  to  dessert  varieties 
at  the  expense  of  varieties  suitable  for  canning,  and  1  would  therefore 
recommend  that  in  future  more  attention  be  given  to  the  growing  of 
the  latter.  Even  now  it  is  difhcult  to  name  several  varieties  of  clingstone 
peaches  which  would  give  a  succession  of  crops  that  would  keej)  the  canneries 
jioing  from  January  to  the  end  of  March  or  early  April.  Not  until  quite 
recently  have  the  eanners  given  the  growers  much  information  as  to  the 
class  of  fruit  they  consider  most  suita])le  for  their  requirements.  We  have, 
however,  many  good  varieties  wliich  are  highly  thought  of  by  the  trade,  and 
we  are  now  in  pos.session  of  information  which  wetru.st  will  be  of  assistance 
to  growers  who  are  looking  to  the  canneries  to  absorb  their  jieaches.  It  is 
for  intending  growtrs  to  plant  accordingly. 

Australia  is  to-day  in  a  better  position  than  ever  she  was  to  comi)ete  in 
the  world's  markets  with  jam  {ind  canned  and  fresh  fruit,  for  not  only  have 
wages  increased  in  other  countries,  but  the  hours  of  work  have  been  reduced, 
so  that  the  cost  of  producing  and  ))rocessing  is  now  practically  the  same  as 
here.  The  prices  in  Australia  of  tin  and  other  commodities  required  by  the 
•canning  trade  are  also  nearer  the  world's  parity  than  has  been  the  case 
heretofore.  Furthermore,  our  caniKnl  fruits  and  jams  have  made  such  a 
name  for  themselves  during  the  war  that  wherever  thev  have  been  used  they 
will  be  again  sought  after. 

There  are,  however,  manv  markets  which  have  not  vet  been  exploited 
(Java,  for  instance,  just  off  our  coast,  with  twentv-four  million  inhabitants) 
which  should  absorb  many  thousands  of  cases  of  canned  fruits  and  jams. 

Our  growers  can  ])roduce  the  highest  quality  of  fruit,  and  our  canneries 
fan  treat  as  much  of  it  as  is  grown  ;  l)ut  one  of  the  most  important  matters 
tit  present  is  to  see  that  every  market  in  the  east,  west,  north  and  south  should 
be  exploited  to  find  an  outlet  for  any  surplus  we  mav  have.  Australia  can 
produce  the  goods,  and  by  organisation  she  can,  if  she  will,  find  tiie  maikets 
in  which  to  jdace  them.  In  the  early  days  it  was  thought  that  ])each-gro\vin2 
in  this  State  would  only  be  successful  in  a  few  favoured  spots.  In  lecent 
years,  however,  it  has  been  found  that  thev  do  equallv  well,  if  not  l»cttei-. 
in  most  of  the  tableland  districts  than  they  do  inthe  county  of  C'unilx'iland. 
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What  the  Canneries  Require. 

Up  to  the  present  the  canneries  have  processed  thousands  of  tons  of  free- 
stone peaches,  but  with  the  up-to-date  machinery  in  most  of  the  canneries, 
where  the  fruit  is  dipped  to  remove  the  skin,  and  graded  and  otherwise- 
mechanically  handled  whilst  passing  between  the  receiving  and  despatching 
room,  it  has  been  found  that  the  firm,  yellow  fleshed,  evenly-shaped  clingstone- 
peach  of  good  size  (without  colour  round  the  stone,  and  with  a  small,  smooth 
stone),  is  preferable  for  canning  purposes.  Such  varieties  will  always  find' 
a  readier  sale  at  higher  prices  than  uneven  peaches  with  large  rough  stones, 
with  colour  round  them. 


Peaeh  trees  in  nursery  daring  first  summer  after  budding. 
To  be  planted  out  in  the  orchard  next  winter 


Choice  of  Locality. 

As  already  stated,  peaches  are  grown  successfully  in  most  parts  of  New- 
South  Wales.  In  the  extreme  north-eastern  corner  peach-growing  has  not 
been  found  profitable,  and  on  one  or  two  of  the  very  high  levels,  such  as  the 
Australian  Alps,  owing  to  the  occurrence  of  heavy  frosts  in  almost  any  month 
of  the  year,  the  prospects  of  getting  a  crop  are  not  bright.  With  these  excep- 
tions peach-growing  can  be  undertaken  with  reasonable  chance  of  success  in 
almost  any  part  of  New  South  Wales.  In  the  very  hot  and  dry  portions  of 
the  interior,  of  course,  irrigation  is  necessary. 

The  prospective  peach-grower  should  select  a  position  within  reasonable 
distance  of  rail  or  water  carriage,  as  the  carting  of  this  soft  fruit  long  distances- 
tends  to  bruise  it  and  injure  its  market  appearance,  as  well  as  to  reduce  the 
net  profit. 
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Site. 

A  matter  of  almost  as  great  importance  as  the  soil  is  the  choosing  of  a. 
site  for  a  peach  orchard.     By  site  is  meant  the  exact  situation  of  the  orchard,, 
whether  in  a  valley,  on  a  high-level  place,  or  on  a  hillside.     In  the  colder- 
climates  peach  orchards  should  never  be  planted  in  low-lying  land  or  gullies,, 
but  on  hills  or  high  elevations,  so  as  to  profit  by  good  air  drainage  and  be- 
out  of  the  frost  level.     It  is  well  known  that  frosts  do  the  most  damage  in 
gullies  and  low-lying  places,  but  along  the  banks  of  most  of  our  coastal  rivers, 
there  has  been  no  injury  from  frost;    although  these  places  are  low-lying, 
some  of  the  best  peaches  produced  in  this  State  have  been  grown  there. 
A  westerly  aspect  would  be  the  most  desirable,  if  protected  from  wind. 
During  cold,  frosty  mornings  the  thawing  process  would  be  more  gradual,, 
and  frosts  would  not  be  so  likely  to  damage  the  blossom  as  in  the  case  of 
orchards  planted  with  an  easterly  aspect.     In  early  spring,  about  blossoming 
time,  a  drop  of  one  to  three  degrees  in  temperature  may  be  very  serious,  and 
may  cause  failure  of  the  crop. 

The  Soil  and  its  Preparation. 

There  are  many  kinds  of  soils  in  which  peach  trees  can  be  grown  profitably. 
Generally  speaking,  however,  the  peach  prefers  light,  warm,  well-drained. 
Sandy  or  loamy  land.  Such  a  soil  favours  a  firmer,  better  ripened  and 
hardier  growth,  and  produces  fruit  of  the  best  colour  and  quality.  Peaches^ 
will  grow  in  heavy  soil,  provided  the  soil  has  good  drainage  and  is  kept  mellow. 
In  such  strong  soils  the  trees  grow  strong  and  live  to  a  good  age.  For 
commercial  peach-growing,  however,  the  lighter,  loamy  soils  are  preferable.- 

The  ground  for  peach  trees  should  be  thoroughly  prepared  before  planting- 
It  is  necessary  to  plough  the  land  at  least  8  or  9  inches  deep.  In  some  soils 
it  will  be  found  of  benefit  to  follow  the  plough  with  a  good  subsoiler,  breaking 
up  the  ground  to  at  least  18  inches.  By  doing  this  the  roots  of  the  young 
trees  will  have  a  greater  depth  of  moist,  mellow  soil,  and  the  moisture-holding- 
capacity  of  the  soil  will  be  increased.  The  objects  of  the  cultivator  in  the  first 
preparation  should  be  thorough  tillage  and  to  bring  the  soil  into  a  loose  and 
friable  condition.  Thorough  preparation  is  a  great  aid  to  future  success,  and 
a  well-prepared,  friable  soil  will  induce  deeper  rooting,  which  is  a  most- 
important  thing. 

Selecting  the  Trees. 

In  selecting  peach  trees  for  planting,  it  should  be  borne  in  mind  that 
it  pays  to  have  good  ones,  a  poor  tree  being  dear  at  any  price.  A  good 
tree  is  one  that  has  made  a  vigorous,  stocky  growth.  The  largest  trees  are 
not  necessarily  the  best.  Only  cne-year-old  trees  should  be  planted ;  if 
not  obtainable,  dormant  buds  may  be  used. 

The  preparation  for  planting  consists  in  shortening  back  the  side  roots  so> 
that  they  will  be  not  longer  than  4  inches.     All  bruised  parts  are  cut  away. 
The  pruning  of  the  top  is  done  some  little  time  after  planting,  and  coneists-. 
in  heading  off  the  tree  to  the  desired  height  of  about  15  inches. 
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Stocks. 

The  peach  as  a  rule  prefers  a  peach  stock,  and  this  we  recommend  for 
general  use.  The  peach  has  an  affinity,  of  course,  for  the  plum,  apricot  or 
almond,  but  as  it  is  claimed  that  the  peach  is  the  parent  of  the  plum,  apricot 
and  almond,  it  is  reversing  the  order  of  affairs  to  use  any  of  the  latter  as  a 
stock. 

Laying  out  the  Peach  Orchard. 

Before  laying  out  the.  orchard,  it  is  always  a  good  plan  to  figure  out  how 
the  trees  can  be  arranged  in  planting  to  use  the  ground  to  the  best  advantage. 

The  whole  subject  of  laying  out  an  orchard  is  discussed  in  a  publication 
now  in  the  printer's  hands,  but  the  most  widely  adopted  plan  is  the  square 
system,  although  some  planters  favour  the  hexagonal. 

It  is  appropriate  to  mention  here  that  it  is  a  mistake  to  plant  trees  too 
close  together,  as  they  rob  each  other  of  plant-food,  and  during  dry  years 
of  moisture  also.  The  latter  consideration  is  an  important  one,  which 
should  not  be  lost  sight  of  where  irrigation  cannot  be  practised.  Peach 
trees  are  generally  planted  from  20  to  22  feet  a])art.  The  former  distance 
gives  109  trees  to  the  acre  and  the  latter  90  trees  to  the  acre  by  the  square 
system.  With  the  hexagonal,  we  get  125  trees  to  the  acre  when  planted 
20  feet  apart,  and  104  when  planted  22  feet  apart.  For  peaches,  however, 
we  prefer  the  trees  planted  on  the  square,  and  20  feet  apart. 

Cultivation. 

In  the  drier  districts  of  the  State  the  rainfall  is  not  sufficient  to  give  the 
best  results  with  peach  trees,  unless  man's  industry  aids  the  trees  to  obtain 
greater  supplies  of  moisture  than  nature  provides.  This  disadvantage  is 
compensated  by  the  great  suitability  of  our  warm,  dry  atmosphere  to  the 
production  of  fine,  deliciously  flavoured  fruit.  The  latter  consideration 
should  induce  us  to  devise  and  apply  every  means  in  our  power  to  supply 
moisture,  as  this  is  practically  the  only  respect  in  which  our  central- western 
lands  fall  short  of  being  ideal  peach  country. 

Irrigation  is  the  time-honoured  method  of  making  good  any  deficiency  in 
moisture.  Where  this  is  not  practised,  growers  or  prospective  growers  should 
realise  the  great  value  of  cultivation  as  a  means  of  storing  moisture  in  the 
soil.  Experiments  have  shown  that,  generally  speaking,  half  the  rainfall 
can  be  stored  in  the  lower  layers  of  the  soil  by  continuous  cultivation,  and 
though  such  statements  are  usually  made  in  reference  to  wheat,  it  is 
apparent  they  are  just  as  applicable — perhaps  more  so — to  the  cultivation 
of  fruit  in  our  drier  districts.  It  is,  unfortunately,  too  common  to  see 
peach  and  other  fruit  trees  struggling  amongst  a  mass  of  weeds.  These 
come  up  in  the  spring,  fed  by  the  manure  applied  or  by  the  natural  fertility 
of  the  soil,  and  they  draw  moisture  from  the  earth  and  transpire  it  into 
the  atmosphere  through  their  leaves.  A  number  of  growers  are  not  yet 
convinced  that  the  benefits  resulting  from  continuous  cultivation  during 
spring  and   summer  are  sufficient    to  justify  the  labour,  but  they  must 
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eventually  find  it  true  that  weeds  rob  the  trees  of  plant  food  and  moisture, 
and  that  cultivat'on  destroys  weeds  and  conserves  moisture. 

Where  irrigation  is  practised  cultivation  is  equally  necessary.  In  the 
warm  districts  water  will  evaporate  from  the  surface  of  the  soil  at  an  extra- 
ordinary rate ;  and  even  if  it  can  be  replaced  without  much  trouble,  without 
cultivation  it  merely  induces  a  rank  growth  of  weeds,  which  remove  not  only 
moisture  but  plant-food  as  well.    If  our  dry  lands  are  to  produce  their  due 


Half-case  of  Peaches  well-packed  for  the  local  market. 


proportion  of  peaches,  the  cultivator  in  one  form  or  other  must  play  an 
important  part  in  the  work.  There  are  several  forms  of  cultivators — the 
disc,  the  spring-tooth,  or  the  fixed  tine — each  having  its  merits  under 
special  conditions. 

What  implements  should  be  used  in  cultivation  will  depend  largely  on  the 
nature  of  the  soil.  In  light  friable  soils  the  mouldboard  plough  and  spring- 
tooth  cultivator  will  be  found  the  best,  but  in  heavier  land  better  results 
will  be  obtained  by  using  the  disc  cultivator  in  conjunction  with  the  above. 
To  enable  the  soil  close  to  the  trees  to  be  kept  in  a  nice  friable  condition, 
the  extension  disc  cultivator  will  be  found  of  great  utility,  minimising  the 
hand  hoeing. 
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Varieties. 

It  is  now  generally  accepted  that  the  clingstone  varieties  are  more  suitable 
for  canning  than  the  freestone  peaches.  This  has  been  brought  about  to  a 
^reat  extent  by  the  advent  of  up-to-date  machinery  used  in  our  modem 
•canneries.  The  texture  of  the  fruit  of  the  selected  varieties  should  be  yellow 
In  colour,  firm,  free  from  blemish,  and  symmetrical  in  form. 

The  following  is  a  list  of  some  of  the  best  clingstone  canning  varieties, 
igiven  in  their  order  of  ripening  : — Tuscan  Cling,  Pelora  (not  yet  imported), 
Sims,  Phillip's  Cling,  Golden  Queen,  Goodman's  Choice,  Pullar's  Cling, 
Xjroldust,  Selima. 

Thinning  and  Picking. 

If  the  trees  are  bearing  a  heavy  crop  the  fruit  should  be  so  thinned  on  the 
branches  that  the  remainder  will  develop  into  sizes  ranging  from  2|  to 
.2|  inches  in  diameter.     Large  peaches  are  not  required  for  canning  purposes. 

The  fruit  should  be  picked  when  cool  and  dry — early  in  the  morning  is  the 
■best  time.  It  should  be  fully  developed,  firm  and  slightly  coloured,  and 
■should  be  placed  in  shallow  boxes  and  conveyed  to  the  cannery  without  delay. 

Pruning. 
Upon  planting  the  young  trees  should  be  headed  back  to  about  knee  high. 
During  the  first  year  of  growth  all  central  twigs  should  be  pinched  back, 
iand  the   tree  should  be  balanced    by  checking  any  terminals   showing  a 
iiendency  to  monopolise  the  sap. 

In  the  second  year  (during  the  winter)  the  trees  are  pruned  back  to  within 
'9  inches  of  the  crown.  The  crown  may  be  composed  of  from  three  to  five 
^branches.  These  should  be  selected  for  vigour  and  position, 'so  as  to  form  a 
well-balanced  and  symmetrical  tree.  Favour  may  be  shown  to  the  branches 
'on  the  windy  side,  care  being  taken  to  select  vigorous  branches  for  this 
purpose.  From  now  up  to  the  fourth  year  the  tree  is  carefully  pruned 
.and  balanced,  cutting  to  the  terminal  buds  so  as  to  gain  position  and  form 
From  the  fifth  year  onwards  the  terminals  should  not  be  pruned,  and 
-every  encouragement  should  be  given  to  lateral  growth.  This  lateral  growth 
•should  be  shortened  and  thinned  out,  in  some  cases  leaving  the  lateral 
iunpruned.  These  will  carry  the  fruit.  In  all  cases  the  centre  of  the  tree  should 
be  open  so  as  to  admit  air  and  light.  Where  the  growth  is  vigorous  some  of 
the  laterals  may  be  completely  removed,  retaining  sufficient  to  carry  a  good 
crop  of  fruit.  From  the  base  from  which  the  laterals  have  been  removed 
fresh  growth  will  be  produced  to  carry  the  next  season's  crop.  If  it  is  the 
habit  of  the  tree  to  produce  spurs,  the  laterals  may  be  shortened  back  to  3 
or  6  inches. 

Pests  and  Control. 

Peach  trees  in  some  districts  are  subject  to  the  attacks  of  the  peach  aphis. 

Some  years  ago  this  pest  was  responsible  for  severe  losses  to  the  growers,  but 

latterly  the  trees  have  been  clean,  a  fact  accounted  for  by  the  presence  of  the 

lady-bird  in  large  numbers.     The  larvae  of  this  small  beetle  devours  the  aphis, 

.and  has  succeeded  in  recent  y^ars  in  practically  eliminating  the  pest. 
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Where  the  peach  aphis  causes  dama  e  it  may  be  controlled  by  spraying 
with  a  nicotine  solution.  Two  to  three  sprayings  during  the  growing  period 
will  be  found  necessary  if  the  aphides  are  numerous. 

San  Jose  scale  is  another  serious  enemy  of  the  peach-grower,  and  should 
immediately  be  dealt  with  upon  detection.  It  may  be  controlled  by  spraying 
(1)  with  resin  and  soda  (during  the  summer, after  the  fruit  has  been  removed), 
and  (2)  with  miscible  oils  or  lime-sulphur.  Either  of  the  latter  may  be  used 
in  the  winter.  If  using  lime-sulphur  spray,  a  second  application  before  the 
buds  burst  will  be  found  most  beneficial. 

Fumigation  with  hydrocyanic  gas  is  another  method  of  control.  Fumi- 
gation is  found  to  be  more  successful  during  the  winter  months.  If  properly 
carried  out,  one  application  of  gas  will  be  sufficient  to  clean  the  trees  for  one 
season.     In  some  cases  it  will  permanently  clean  them  unless  reinfested. 

Curl  blight  is  a  fungus  disease  that  attacks  the  young  shoots  and  leaves, 
causing  the  latter  to  swell  to  a  large  size,  become  contorted,  and  eventually 
dry  up  and  fall.  This  disease  may  be  controlled  by  the  use  of  lime-sulphur 
spray.  The  spray  should  be  applied  in  the  winter  and  continued  up  to  the 
early  spring,  using  a  weaker  solution  as  the  buds  burst.  Two  applications 
are  generally  sufficient  (the  first  in  midwinter  and  the  second  early  in  the 
spring),  but  where  the  disease  has  been  very  prevalent  in  the  preceding 
summer,  it  is  wise  to  increase  the  number  of  applications  to,  say,  three  or 
even  four,  before  the  buds  burst. 


Coffee  in  New  South  Wales. 

The  question  "  can  coffee  be  profitably  grown  in  this  State  "  reaches  the 
Department  in  some  form  or  other  with  such  frequency  that  recent  corres- 
pondence on  the  subject  may  be  quoted  with  advantage.  The  prospect  of 
the  local  householder  gathering  his  coffee  beans  as  he  now  does  his  passion- 
fruit  is  a  pleasant  one ;  it  obviously  inspired  the  newspaper  paragraph  that 
prompted  the  present  inquiry,  but  it  is  unfortunately  obscured  by  climatic 
facts. 

"  I  have  70  acres  of  land  4  miles  north  of  Gulgong,  on  which  I  have 
an  orchard,  and  have  installed  an  irrigation  plant,"  WTOte  the  correspondent. 
"  I  would  like  you  to  kindly  send  me  some  coffee  plants  and  instructions  how 
to  grow  them.  This  is  a  very  hot,  dry  climate,  and  with  irrigation  coffee 
trees  should  grow  well." 

"  Successful  growing  of  coffee  in  this  State,  with  the  exception  of  a  few 
particularly  well-sheltered  positions  on  the  Tweed,  is  impossible,"  ran  the 
De])artment's  reply.  '•  Frosts  are  fatal  to  the  plant,  and  a  fairly  even 
temperature  throughout  the  year,  with  a  rainfall  of  60  to  80  inches,  is 
desirable.  Coffea  arahiea  and  G.  robvsta  are  the  two  varieties  most  widely 
known  in  the  tropics,  and  a  few  fairly  healthy  plants  of  both  are  bearing 
on  the  Tweed.  Apart  from  the  unsuitability  of  the  climate,  the  high  price 
of  labour  for  picking  and  preparing  the  berries  would  make  the  crop 
impossible  from  a  commercial  point  of  view." 
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Swarming  and  Hiving  Swarms* 


W.  A.  GOODAGRE,  Seni6r  Apiary  Inspector. 

Bees  in  their  natural  state  depend  solely  on  swarming  as  a  means  of  ensuring 
the  survival  of  their  species.  Some  apiarists  rely  on  this  natural  method  as  a 
means  of  increase,  but  the  more  practical  men  aim  at  minimising  the  number 
of  natural  swarms,  and  prefer  to  depend  on  artificial  methods  of  increase. 

The  conditions  which  induce  a  colony  to  make  preparation  to  swarm  are — 
(1)  the  colony  becoming  over-populous  for  the  size  of  the  hive,  and  (2) 
insufficient  ventilation  on  warm  days,  causing  the  bees  to  cluster  outside. 
Although  these  conditions  are  generally  observed  to  be  the  chief  reasons, 
bees  will  on  rare  occasions,  without  any  apparent  reason,  swarm  in  spite  of 
all  efforts  to  the  contrary  on  the  part  of  the  apiarist.  It  is  advisable,  there- 
fore, that  apiarists  should  always  be  prepared  for  such  an  emergency,  and 
•should  have  on  hand  prepared  hives  and  frames  containing  full  sheets  of 
comb  foundation.     Hybrid  and  black  bees  are  more  inclined  toward  swarming 

than  pure  Italian. 

Preparing  to  Swarm. 

A  colony  becoming  populous,  drones  being  raised  and  the  bees  building 
■embryo  queen  cells  are  the  first  signs  that  a  colony  is  likely  to  have  a  desire 
to  swarm.  The  next,  and  a  sure  indication,  is  that  a  good  number  of  eggs 
are  laid  in  the  embryo  cells,  and  the  larvae  which  are  hatched  therefrom  are 
fed  lavishly  with  royal  jelly.  It  is  wonderful  how  the  bees  arrange  this 
preparation  among  themselves,  and  it  is  a  recognised  fact  that  scout  bees  will 
^o  out,  select  a  new  home,  and  even  prepare  it  for  the  colony. 

The  swarm  will  usually  issue  about  four  days  before  the  young  queens  are 
due  to  hatch  from  the  cells,  although  conditions  may  cause  the  time  to  vary. 
Selecting  a  bright  day  if  possible,  the  colony  suddenly  becomes  in  an  excited 
state,  and  the  bees  issue  pell-mell  from  the  hive.  Practically  all  the  bees 
that  can  fly  will  leave,  accompanied  by  the  queen.  Under  natural  conditions 
they  will  usually  select  a  place  and  cluster,  a  shaded  spot  about  a  low  bush 
or  shrub  being  preferred. 

Hiving  Natural  Swarms. 

It  is  usual  for  the  swarm  to  cluster  near  the  apiary,  and  therefore  the  most 
convenient  method  is  to  carry  the  prepared  hive  to  the  clustered  swarm.  A 
frame  of  brood  containing  some  eggs  and  larvae  should  be  put  in  the  prepared 
hive,  the  remainder  of  the  frames  for  the  brood  chamber  to  be  made  up  of 
full  sheets  of  comb  foundation.  It  is  not  always  convenient  to  shake  a 
swarm  into  the  hive,  and  a  tin  dish  or  bucket  to  scoop  them  in  with  will  be 
found  convenient.  Tip  the  first  lot  into  the  hive,  and  dump  the  remainder 
near  the  entrance,  care  being  taken  to  enlarge  the  entrance  for  the  time. 
When  the  bees  have  entered  the  hive,  which  should  give  ample  accommoda- 
tion, it  can  be  put  on  a  new  stand. 
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When  the  swarm  has  been  attended  to,  the  parent  colony  should  be 
inspected  and  queen  cells  removed,  leaving  one  selected  for  size  and  appear- 
ance. When  increase  is  not  desired,  the  apiarist  will  place  the  parent  colon}', 
which  has  been  cut  down  to  the  brood  chamber,  alongsitle  the  new  swarm ^ 
with  the  entrances  facing  the  same  way.  All  queen  cells  are  then  removed  and 
the  colonies  allowed  to  remain  for  eight  days.  Then  e.xau>ine  the  parent 
colony,  destroy  any  cells,  and  place  the  brood  and  bees  on  top  of  the  swarm 
colony. 

If  a  swarm  should  cluster  on  a  high  limb  and  no  swarm-catching  device  is 
oa  hand,  a  simple  and  effective  method  is  to  strap  a  kerosene  tin  with  an  open 
end  to  a  long  thin  sapling,  ujid  work  the  edge  across  the  swarm  so  as  to  cut 
most  of  the  bees  into  the  tin  ;  then  lower  and  tip  the  bees  into  the  ))repared 
hive.      Repeat  the  operation,  and  tip  the  next  lot  at  the  entrance. 

Swarming  with  Clipped  Queens. 
It  roust  be  remembered  that  in  the  case  of  a  clipped  (jueen  the  swarm  will 
not  cluster,  for  the  reason  that  the  queen  cannot  accompany  them  for  more 
than  a  yard  or  two  from  the  entrance.  When  the  swarm  issues,  therefore,  the 
apiarist  should  find  the  queen  antl  cage  her.  The  flying  swarm  will  then  be 
somewhat  under  control.  The  caged  queen  should  be  placed  in  a  shaded 
spot — the  pocket  for  cimvenieiice. 

The  apiarist  should  get  (luickly  to  work  and  select  a  frame  of  brood  con- 
taining some  eggs  and  larva.  Tliis  is  then  put  in  the  prepared  hive,  in  the 
centre  of  the  frames  containing  full  sheets  of  cond>  foundation.  If  desired, 
this  brood  can  be  taken  from  the  parent  colony  providing  there  ar(>  no  (jueen 
cells  on  the  brocnl.  Next  remove  the  parent  colon}-  and  phice  the  now  pie- 
[)ared  hive  on  the  stand  that  was  occupied  by  the  jviient  colony,  with  tlie 
caged  queen  at  the  entrance  The  flying  swarm  will  soon  discover  that  their 
queen  is  not  among  them,  and  will  return  to  what  is  now  the  j)repared  hive. 
The  supers  from  the  parent  colony  can  be  placed  on  the  new  hive,  but  they 
must  be  above  an  excluder  and  contain  no  brood.  Be  sure  and  give  ample 
accommodation  and  so  save  discontent.  The  queen  can  Iw^  liberated  when 
the  bees  settle  down,  which  will  be  about  one  hour  later. 

The  parent  colony  is  put  on  a  new  stand,  and  if  the  (pieen  cells  un  the 
brood  are  from  a  good  Italian  strain  that  has  been  force<l  to  swarm  through 
lack  of  suflicient  accommodation,  then  the  cells  when  ripe  can  be  made  use  of, 
leaving  with  the  colony  one  cell  selected  for  size  and  appearance.  Only  one 
cell  is  left  in  this  case  to  minimise  the  risk  of  after  swarms.  If  increase  is 
not  desii-ed,  remove  the  i)arent  colony  and  place  the  swarm  on  the  stand, 
treating  as  previously  mentioned. 

After  Swarms. 

After  swarms  are  a  second  i>sue  from  a  colony,  and   are  accompanied    l)y 

one  or  more  virgin  queens  wliich    have   issued  from   cells   raised   during   the 

preparation  for  the  first  swarm.      It  is  advisable  to  j-eturn  the   bees    to  their 

home,  and  this  is  done  by  driving  them  through  an  excluder  to  find  the  (jueen 
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•or  queens,  which  must  be  removed.  The  parent  colony  should  be  inspected, 
•and  all  queen  cells  destroyed,  and  then  the  best-looking  virgin  should  be 
allowed  to  run  into  the  hive. 

Absconding  Swarms. 
Tt  is  not  unusual  for  an  apiarist  to  have  one  or  two  colonies  become  dis- 
satisfied and  desert  their  homes ;  this  is  more  likely  to  happen  during  spring. 
The  bees  issue  and  cluster  in  a  similar  manner  to  a  natural  swarm.  Their 
home  should  be  made  as  comfortable  as  possible,  Avith  ample  stores,  and  the 
swarm  then  returned.  In  the  case  of  a  clipped  queen,  the  work  can  be 
•carried  out  while  the  swarm  is  flying.  Do  not  experiment  with  killing  the 
queen  and  shaking  the  bees  with  a  weak  colony,  for  they  will  often  cause  the 
•queen  to  be  destroyed. 


Two  Processes  for  Refining  Beeswax. 

Although  beeswax  has  already  been  through  some  process  of  purification 
before  it  leaves  the  apiarist  for  the  merchant,  it  is  still  comparatively  rough 
in  many  cases.  Different  methods  of  refining  the  product  are  adopted. 
Messrs.  A.  A.  Burnett  &  Co.,  Ltd.,  of  Sydney,  lately,  communicated  to  the 
Department  information  received  by  them  from  a  very  successful  wax 
exporter,  who  described  his  method  as  follows  : — 

"  I  receive  the  wax  in  square  blocks,  purified  in  the  first  but  poor  way  in 
use  by  the  traders  in  the  interior.  Here  I  have  proper  kettles  large  enough 
to  melt  half  a  ton,  and  the  taps  of  which  are  about  18  inches  above  the 
iDOttom.  After  being  filled  with  water  up  to  about  2  inches  below  the  tap, 
the  kettle  is  filled  with  wax.  As  soon  as  the  wax  commences  to  boil  the  fire 
is  taken  away,  and  after  a  rest  of  about  six  hours,  the  wax  is  tapped  off  into 
the  '  forms.'  Before  turning  on  the  tap  I  first  of  all  pour  into  the  form  a 
bucket  of  boiling  water  so  that  any  dirt  which  may  run  with  the  wax  may 
sink  through  the  water.  After  twenty-four  hours  I  turn  the  form  out,  wlien 
I  nearly  always  discover  a  dark-coloured  skin  at  the  bottom  of  the  form 
touching  the  water.  This  is  scraped  off  and  the  block  covered  with  hessian 
jeady  for  export." 

While  commending  the  foregoing  method,  Mr.  W.  A.  Goodacre,  Senior 
Apiary  Inspector,  adds  :  "A  similfcr  method  on  a  smaller  scale  is  generally 
used  by  competent  apiarists.  A  vessel  is  quarter  filled  with  water  and  the 
wax  added,  heat  being  then  applied  and  the  wax  melted  slowly  but  thoroughly ; 
at  is  then  allowed  to  rest  for  about  five  hours  for  the  purpose  of  letting  the 
water  and  impurities  settle.  The  wax  is  then  drawn  off  from  the  top  until 
it  shows  evidence  of  coming  near  the  impure  matter;  it  is  then  usually 
-strained  into  the  form  or  mould,  which  should  contain  a  small  quantity  of 
Tiot  water.  After  being  poured  into  the  mould  it  is  covered  and  allowed  to 
cool  slowly  so  as  to  prevent  cracking.  In  about  twenty-four  hours  it  can  be 
removed  from  the  mould  and  any  adhering  impurity  scraped  off.  In  the 
•commercial  handling  of  wax  in  large  quantities  it  is  often  found  desirable  to 
use  sulphuric  acid,  about  2  lb.  of  acid  to  every  1,000  lb.  of  wax  being 
necessary  when  the  parcels  have  first  been  treated  in  a  poor  way  by  apiarists." 
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Poultry  Notes, 

February. 


JAMES  HADLINGTON,  Poultry  Expert. 

In  last  month's  notes  the  high  ]>riees  and  scarcity  of  poultry  food  w»re 
commented  upon,  but  the  rise  that  took  place  on  2nd  January  was  not 
then  in  view.  That  rise  has  consitlerably  changed  the  outlook  for  1920,  and 
it  has  to  be  realised  that,  as  ;•  result,  the  poultry  industry  is  likely  to 
receive  a  considerable  set-back. 

The  gradual  rise  that  had  taken  place  up  to  the  end  of  last  year  had  been 
rather  more  than  equalised  by  the  higher  prices  received  for  eggs,  which 
almost  any  gradual  rise  would  bring  about ;  but  the  ])ig  jump  mentioned  will, 
as  it  were,  carry  ])oultrv  juen  oil  their  feet,  particularly  as  it  has  occurred 
when  production  has  cojumenced  to  decline,  owing  to  the  approach  of  the 
moulting  season.  In  the  ordinary  course  of  events  on  a  poultry  farm, 
February  to  July  is  the  most  trying  period  over  which  the  poultry  farmer 
has  to  finance  himself,  and  it  is  ditlicult  to  see  how,  under  [)resent  conditions, 
niany  will  be  able  to  '"  weather  the  storm."  It  is,  however,  just  as  well  to 
realise  that  this  trouble  is  one  of  a  recurring  nature,  although  it  is,  ])eriiaps, 
little  comfort  for  the  poultry  fanner  to  be  told  that  similar  trouble  has 
occurred  before,  and  will  occur  again  if  not  through  the  agency  of  a  ))rice- 
lixing  board,  then  in  some  other  way. 

As  an  example  of  this  we  might  take  the  drought  years  of  1888-9,  1901-2, 
and  again  1914-15.  There  was  no  Necessary  Commodities  Commission  in 
those  days,  but  wheat  reached  7s.  per  bushel,  and  pollard  and  bran  2s.  per 
bushel,  with  eggs  and  table  poultry  at  very  much  lower  levels  than  at  the 
present  time.  The  inevitable  result  followed,  and  from  one-third  to  one-half 
the  hens  in  the  State  were  sacrificed,  simply  because  their  owners  could  not 
feed  them 

This  was  followed  by  a  contraction  of  supplies  and  a  rise  in  the  price  of 
eggs,  and  the  poultry  farmer  wlio  had  bjen  able  to  hold  on  benefited 
largely  in  the  succeeding  years.  Not  only  were  the  prices  received  for  hia 
products  higher,  but  tha  cost  of  feeding  was  much  lower,  simply  because 
the  consumption  of  poultry  feed  had  bien  reduced.  A  perusal  of  the 
figures   given     in    the    Poultry    Notes    last   August    will    furnish    ample 

•confirmation  of  these  statements. 

Poultry    farmers   should   therefore   consider   the    whole    situation    very 

<carofully  before  abandoning  the  biuiness  or  reducing  their  profitable  stock. 
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Doubtless,  a  similar  result  will  follow  the  failure  of  the  wheat  crop  and 
general  drought  in  1919.  In  none  of  the  years  mentioned  above  was  the  crop 
failure  the  sole  cause  of  the  trouble,  but  in  each  case  it  was  accentuated  by 
the  fact  that  both  bran  and  pollard,  as  well  as  wheat,  were  being  fed  to  cattle^ 
sheep,  and  even  horses.  If  the  poultry  men  could  see  what  is  fed  to  cattle 
in  the  dairying  districts  during  drought  periods,  such  as  we  have  just  passed 
through,  they  would  at  once  understand  where  much  of  these  materials  go,. 
and  realise  that  such  shortages  are  inevitable. 

Substitutes. 

There  is  at  the  present  time  but  little  hope  of  relief  from  substitutes.  One- 
looks  around  to  ascertain  what  there  is  available,  only  to  find  some  minor 
articles,  such  as  oil  cakes.  These,  too,  are  not  only  high  in  price,  but  their 
usefulness  is  limited  from  points  of  view  of  palatability  and  digestibility. 
Lucerne  also  looms  into  view  as  a  possible  substitute,  and  it  might  be  said 
to  be  one  of  the  very  best,  but,  here  again,  the  poultry  farmer  finds  himself 
up  against  a  dead  end  owing  to  high  prices  and  the  difficulty  experienced 
in  obtaining  good  samples.  Yet,  in  this  fodder  lies  his  hope  of  relief  beyond 
the  immediat3  moment. 

At  the  present  time  the  shortage  of  pollard  is  so  acute,  however,  that 
poultry  farmers  are  much  concerned  to  know  what  to  use  in  its  place  in  the 
morning  feed.  Many  use  Avheat,  but  it  will  soon  be  found  that  dry  grain  is 
not  appetising  to  birds  that  have  been  used  to  their  morning  mash,  and  they 
do  not  take  readily  to  it  as  an  alternative. 

The  result  is  a  falling-ofE  in  egg  production.  The  poultry  farmer  cannot 
afford  to  go  on  the  principle  that  the  birds  will  eat  dry  grain  if  sufficiently 
hungry.  That  might  work  with  little  loss  with  non-producing  animals, 
but  the  palatability  of  a  feed  is  a  very  important  factor  to  the  poultry  farmer. 
Where  materials  are  not  available  for  the  morning  mash,  the  most  satisfactory 
substitute  is  steamed  wheat.  The  best  way  to  make  a  good  appetising  meal 
of  wheat  is  to  bring  to  the  boil  just  as  much  water  as  can  be  absorbed  by  the 
right  quantity  of  wheat,  pour  the  wheat  into  it  and  then  cover  with  a  bag. 
Do  this  at  night,  and  a  palatable  feed  will  be  available  next  morning. 

Grow  Lucerne. 

The  objection  "lack  of  moisture"  will  be  raised,  no  doubt,  but  very  many, 
probably  the  majority  of  poultry  farms,  are  now  served  with  the  city  or  some 
town  water  supply.  The  question  of  suitable  land  presents  itself  perhaps  as 
another  bar  to  the  project,  bat  in  reality,  with  the  aid  of  water,  it  is  not.  It 
may  not  be  generally  known,  but  it  is  nevertheless  a  fact  that  lucerne  can, 
with  the  aid  of  watei  and  poultry  manure,  be  successfully  grown  on  some  ©f 
the  poorest  land  in  Central  Cumberland. 

It  has  been  emphasised  from  time  to  time  in  these  notes  that  green  lucerne 
is  about  the  most  economical  green  food  that  can  be  fed  to  poultry — the  one 
class  that  is  most  calculated  to  save  the  feed  bill.  Many  poultry  farmers  are 
finding  this  out. 
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Some  good  examples  of  the  potentialities  of  lucerne  may  be  seen  at  Messrs . 
K.  J.  Christie  and  Son's  and  Whilton  Brothers'  farms  at  Eastwood,  also  at 
Messrs.  Furner  and  Son's  at  Carlingford,  while  at  the  soldiers'  .settlements  at 
Bankstown  and  Campbelltovvn  the  settlers  are  being  encouraged  to  plan! 
lucerne,  and  some  have  already  very  large  patches  of  this,  the  "  king  of 
fodders."  Not  only  can  this  crop  l)e  fed  green,  but  it  is  one  of  the  easiest 
to  make  into  hay.  Thus  it  works  out,  that  if  more  than  is  required  for  green 
food  is  grown  it  can  be  made  into  hay  and  be  used  in  the  form  of  chaff  to 
augment  the  materials  used  in  the  morning  mash.  This  is  worth  the  very 
serious  attention  of  poultry  farmers. 

The  importance  of  home-grown  lucerne  to  the  poultry  farmer  will  be  better 
appreciated  when  it  is  stated  that  some  15,000,000  bushels  of  pollard  and 
bran  are  required  to  feed  the  poultry  in  this  State,  and  that  at  least  one-third 
of  this  great  total  could  be  replaced  by  lucerne  grown  on  the  farms.  Even 
half  an  acre  of  luCL'rne  will  provide  a  very  considerable  amount  of  poultry 
food,  and  every  poultry  farm'n-  should  aitu  at  that  area  or  more. 

How  to  Grow  Lucerne. 

Very  few  poultry  farmers  will  be  fuundon  what  may  be  regarded  as  lucerne 
land.  Taking  this  fact  into  consideration  aiul  also  the  poultrv  farmers" 
special  conditions,  the  lucerne  is  best  sown  in  drills  18  inches  to  20  inches 
apart,  so  that  it  can  be  cultivated  between  the  rows.  This  method  also  enables 
poultry  manure  to  be  used  as  a  top-dressing,  which  will,  of  course,  be  worked 
in  shallow  by  the  necessary  cultivation.  It  also  enables  the  cultivator  to 
better  keep  down  weeds. 

Where  some  overhead  watering  system  can  be  arranged,  the  [x  ultrv  farmer 
will  be  able  to  cut  lucerne  almost  all  the  year  round. 

Some  further  information  in  regard  to  the  cultivation  of  lucerne  ajid  the 
making  of  it  into  hay  we  condense  from  an  article  by  Mr.  A.  H.  E.  McDonald, 
Chief  Inspector  of  Agriculture,  which  a  few  months  ago  appeared  in  the 
Agricultural  Gazette. 

'"The  actual  preparation  of  the  soil  for  sowing  must  be  directed  towards 
obtaining  a  very  fine  surface,  together  with  a  firm  seed-bed.  Where  the 
fallowing  has  been  satisfactory,  a  deep  ploughing  before  the  sowing  is  not 
recommended ;  about  3  inches  to  4  inches  is  quite  sufficient,  for  deeper 
working  simply  turns  under  the  sweetened  surface  soil,  brings  unger- 
minated  weed  seeds  to  the  surface,  and  makes  it  difficult  to  put  the  seed- 
bed in  the  firm  condition  that  is  essential.  After  this  ploughing,  the  land 
should  be  thoroughly  harrowed  and  rolled  to  produce  a  fine  surface,  and  to 
consolidate  the  soil  generally.  A  light  harrowing  should  follow  the  rolling, 
except  in  sandy  soils,  in  which  cases  the  seed  may  be  sown  on  the  rolled  surface. 
If  the  soil  is  of  a  heavy  character  and  inclined  to  set  after  rain,  the  rolled 
surface  must  be  broken  or  it  will  probably  become  very  hard  after  tlie  first 
rain. 
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When  to  Sow. 

"The  time  of  sowing  is  determined  by  the  climate  and  the  local  weed  giowth. 
Generally  speaking,  autumn  sowing  gives  the  most  satisfactory  results  in 
the  west,  and  is  strongly  recommended.  The  autumn  sowing  produces  a 
crop  that  becomes  well  established  in  the  cool  winter  months,  and  that 
stands  well  the  heat  and  dry  winds  of  the  following  summer.  Spring 
sown  crops  do  not  become  so  well  established  before  the  summer,  and  are 
therefore  more  likely  to  suffer.  The  calm  weather  that  is  usual  in  the 
autumn  favours  an  even  stand,  while  in  the  spring  variable  weather  and 
strong  winds  are  frequent  and  dry  out  the  surface  soil,  preventing  satis- 
factory ^:ermination.  As  the  seed  must  be  kept  within  li  inches  of  the  surface,, 
favourable  weather  after  sowing  is  absolut,ely  essential  to  a  good  stand. 

"  Under  some  circumstances,  however,  the  weed  growth  in  the  autumn 
renders  sowing  at  that  time  unsatisfactory,  and  if  this  trouble  cannot  be 
overcome  spring  sowing  should  be  tried.  At  the  same  time  autumn  sowing: 
has  so  much  in  its  favour  that  it  is  worth  a  special  effort  to  make  the  weeds 
germinate  early  in  the  fall. 

"It  is  generally  considered  that  lucerne  should  be  well  established  before 
frosts  occur,  but  our  experience  has  been  that  unless  the  frosts  are  exception- 
ally severe  the  young  plants  are  not  injured,  even  when  only  just  out  of  the 
ground.  The  seeds  of  barley  grass,  &c.,  should  be  encouraged  to  germinate 
as  early  as  possible ;  then  the  surface  should  be  stirred  to  kUl  the  weeds, 
and  the  lucerne  seed  sown  while  the  soil  is  still  warm  enough  to  cause 
germination,  a  condition  that  is  common  even  at  the  end  of  May. 

"  Where  spring  sowing  has  to  be  carried  out  it  should  be  made  about  the 
end  of  August  or  early  in  September  in  most  districts.  On  the  colder  table- 
lands it  should  be  a  little  later.  The  weather  is  then  favourable  to  germina- 
tion, but  the  plants  still  have  an  opportunity  of  becoming  established  before 
very  hot  weather  occurs. 

The  Quality  and  Quantity  of  Seed, 

"  The  success  of  the  crop  depends  more  upon  the  quality  of  the  seed  than 
upon  any  other  single  factor.  Unfortunately,  a  certain  amount  of  imported 
seed  finds  its  way  into  the  State,  and  in  every  case  in  which  tests  have  been 
made  with  such  seed  the  crop  has  been  very  inferior  to  crops  obtained  from 
seed  produced  by  local  growers.  Farmers  should  therefore  be  very  careful 
to  obtain  seed  from  reputable  seedsmen,  and  locally-grown  seed  should  be 
specified  even  if  it  costs  a  little  more.  Of  the  varieties  grown  here,  Tam- 
worth  and  Hunter  Kiver  are  practically  similar  in  character,  while  Mudgee 
lucerne  ia  of  a  finer  type.  A  good  sample  of  seed  should  be  soimd,  mature^ 
plump,  bright,  and  reasonably  even  in  size ;  it  should  contain  no  dodder  nor 
any  weed  seed. 

Haymaking. 

"  Lucerne  should  be  mown  just  after  the  first  flowers  are  out.  If  cut  at  this- 
time  the  best  hay  is  obtained,  and  the  succeeding  growth  is  stronger.  After 
mowing,  care  is  required  in  handling  to  prevent  loss  of  the  Leaves^  which  are 
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the  most  valuable  part  of  the  hay.  Generally  the  raking  should  be  com- 
menced at  midday  to  get  all  the  hay  cut  that  day  into  the  windrows  before 
dark. 

"  In  very  hot,  dry  districts  the  rake  should  be  following  the  mower  and  the 
cocking  done  immediately.  In  milder  climates  the  bay  should  remain  in  the 
windrows  a  few  hours. 

"  Where  the  weather  conditions  make  it  probable  that  hay  is  likely  to  mould 
in  the  cocks,  they  should  be  gently  turned  with  the  fork. 

"  The  time  the  hay  remains  in  the  cock  depends  on  the  weather.  When  it 
is  fine  and  hot  two  days  are  sufficient,  but  when  mild  or  cloudy  it  may  have 
to  remain  four  or  five  days,  or  even  more.  Only  experience  teaches  at  what 
time  lucerne  should  be  put  into  the  stack.  The  stems  are  more  likely  to  be 
the  cause  of  trouble  than  the  leaves,  as  they  take  longer  to  dry.  When 
handled  the  hay  should  have  a  crisp  feel  rather  than  a  dead,  damp  one.  If 
the  hay  is  allowed  to  become  too  dry,  a  considerable  loss  will  occur  through 
the  leaves  falling,  while  on  the  other  hand  there  is  a  danger  of  hay  which 
is  brought  in  too  fresh  firing  in  the  stack;  but  any  farmer  with  a  little 
experience  with  hay  will  find  that  in  a  shoit  time  he  is  able  to  cure  a  fair 
sample." 


Vineyard  Notes  for  Pebruary. 

Summer  rains  of  December  have  benefited  the  grape  crop  to  no  inconsiderable 
extent,  and  reports  from  various  sources  indicate  a  fairly  satisfactory  return 
for  the  coming  vintage.  Throughout  the  county  of  Cumberland  there  has 
been  a  rather  serious  outbreak  of  downy  mildew  and  some  black  spot,  but 
where  spraying  had  been  carried  out  in  the  earlier  part  of  the  season  no  harm 
has  been  done.  The  disease  was  mainly  confined  to  the  young  growth,  and 
to  a  certain  extent  to  the  fruit.  In  one  instance,  where  the  vines  had  not  been 
sprayed  with  Bordeaux  mixture,  a  considerable  portion  of  the  crop  had  become 
affected  and  destroyed. 

Although  the  presence  of  the  disease  in  the  vines  is  to  be  regretted  it  is,  in 
a  sense,  a  good  thing,  in  so  far  that  it  has  been  the  means  of  making  growers 
realise  the  danger  of  apathy  in  respect  to  spraying.  At  the  same  time  it  has 
demonstrated  the  efficacy  of  recognised  sprays.  When  full  realisation  of  the 
value  of  home-made  Bordeaux  mixture  takes  place  and  patent  mixtures  are 
avoided,  there  need  be  no  great  fear  of  either  downy  mildew  or  black  spot. 

With  the  removal  of  the  fruit  from  the  vines,  they  have  still  to  mature 
their  wood.  This  depends  upon  the  retention  of  the  leaves ;  and  it  must  be 
borne  in  mind  that  the  success  of  the  next  year's  crop  is  influenced  by  the 
manner  in  which  the  vines  finish  their  vegetative  functions.  A  thorough 
spraying  after  the  crop  has  been  gathered  will  be  of  great  value  should 
showery  weather  be  experienced,  with  a  consequent  recurrence  of  disease. 
After  vintage,  continue  the  general  cultivation,  loosening  the  soil  and  keeping 
down  weeds. 

Young  resistant  vines  should  be  "  Yema  "  budded,  and  a  pamphlet  dealing 
with  this  operation  can  be  secured  on  application  to  the  Department. — 
H.  E.  Laffer,  Viticultural  Expert. 


142  Agricultural  Gazette  of  N.S.W.  [Feb.  2,  1920. 


Orchard  Notes* 

February. 


W.  J.  ALLEN. 

Little  or  no  cultivation  is  necessary  during  this  month,  except  where  irri- 
gation is  practised.  The  most  important  work  will  be  the  handling  of  the 
main  crops,  and  the  picking,  packing,  and  marketing  of  same.  Attention  may 
be  drawn  to  the  fact  that  man}'  growers  fail  to  realise  the  importance  of  picking 
their  fruit  early  in  the  morning,  when  it  is  cool,  gradii  g  it  while  it  is 
cool,  nd  packing  it  while  it  is  cool.  If  growers  would  adopt  this  method 
they  would  be  well  recompensed  for  early  rising  by  increased  returns. 

The  great  necessity  for  grading  cannot  be  too  strongly  emphasised.  It 
may  be  mentioned  that  certain  Sydney  fruit  agents  have  brought  under  the 
Department's  notice  the  effect  which  grading  has  on  the  prices  realised  on 
the  market  for  fruit.  In  half-cases  of  certain  recent  consignments  there  was 
large  fruit  of  good  quality,  mixed  with  small  and  indifferent  fruit.  These 
half-cases  were  difficidt  to  sell  at  4s.  6d. ;  on  the  other  hand,  there  was  a  big 
demand  for  well  graded  apricots,  which  realised  from  10s.  to  12s.  per  half- 
case. 

Zante  currants  will  be  ripe  at  the  end  of  this  month.  Care  should  be  taken 
to  allow  the  bunches  to  ripen  thoroughly  before  picking.  Some  varieties 
of  pears,  such  as  Williams,  will  be  ready  for  picking  at  the  beginning  of  the 
month.     This  pear  should  be  picked  when  it  is  green. 

Work  in  the  Citrus  Orchard. 

While  this  is  considered  one  of  the  best  months  for  carrying  outfum  gation, 
under  no  circumstances  should  it  be  done  if  the  trees  are  out  of  condition 
through  lack  of  moisture  in  the  soil.  A  tree  suffering  from  drought,  or  want 
of  cultivation,  can  easily  be  damaged  by  either  spraying  or  fumigating. 
Fumigation  should  be  carried  out  at  night,  or  during  the  cool  part  of  the  day, 
always  avoiding  hot  days.  During  recent  years  we  have  carried  out  fumiga- 
tion work  in  March  and  April,  so  as  to  avoid  the  hot  weather  of  February. 
This  seems  to  have  been  satisfactory,  and  the  scale  has  been  killed  and  the 
trees  kept  free  from  damage. 

In  citrus  orchards,  where  good  rains  have  fallen,  it  is  now  a  good  time  to 
plough.  On  steep  hillsides,  and  where  land  is  liable  to  wash,  shallow  plough- 
ing (the  ground  being  left  in  the  rough)  seems  to  be  the  best  practice. 

It  has  been  foimd  in  the  coastal  districts  that  this  month  is  a  suitable  time 
to  apply  artificial  manures  to  citrus  trees,  especially  where  the  trees  have 
received  a  good  supply  of  moisture. 
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Diseases. 
San  Jose  scale,  codlin  moth,  woolly  aphis,  and  scale  insects  of  citrus  trees 
are  the  principal  insect  pests  which  require  attention  this  month.  Growers 
in  doubt  as  to  any  disease  attacking  their  trees  should  either  communicate 
with  the  district  Fruit  Inspector  or  forward  specimens  to  the  Department  of 
Agriculture  without  delay. 

Irrigation. 

Dry  seasons  occur  at  intervals  in  our  coastal  districts.  The  result  is  that 
very  often  bearing  citrus  trees  suffer  considerably,  causing  them  to  drop  their 
fruit.  Some  experienced  growers  have  installed  small  pumping  ])lants  with  a 
view  to  supplying  the  necessary  moisture  when  dry  periods  prevail.  One 
cannot  too  highly  recommend  this  procedure,  as  for  a  very  long  time  there  has 
been  need  of  overcoming  the  difficulty  of  protracted  dry  weather.  Trees  or 
vines  which  have  not  had  an  application  of  water  for  some  time  will,  in  all 
probability,  require  one  this  month  in  districts  where  there  has  been  no 
recent  rain.  In  applying  water,  the  land  should  be  well  soaked  to  a  good 
depth,  and  immediately  the  soil  is  dry  enough,  the  cultivator  should  be  put 
at  work  and  the  land  well  stirred  by  at  least  two  cultivations  after  each 
irrigation.     Cultivation  should  be  completed  five  days  after  irrigating. 

Cover  Crops. 

Th  J  sowing  of  cover  crops  appears  to  be  a  satisfactory  me.nns  of  increasing 
the  organic  matter  in  many  of  our  lighter  coastal  sf  ils.  Arrangements  should 
now  be  made  to  procure  seed  for  sowing  and  to  prepare  the  land.  No  doubt 
there  will  be  seme  difficulty  experienced  in  obtaining  such  seed  as  vetches 
and  other  legumes,  unless  piovision  be  made  immediately.  Fruitgrowers 
are,  however,  not  confined  to  legumes,  as  Skinless  barley,  rye  and  rape  are 
satisfactory  for  turning  under. 


The  Department  and  Elephant  Grass. 

Elephant  grass  (otherwise  Napier's  Fodder),  a  native  of  Africa,  has 
only  in  recent  years  attracted  attention  as  a  fodder  plant,  and  it  was  not  till 
ten  years  ago  that  the  South  Africans  commenced  to  cultivate  it  for  that 
purpose.  When,  two  or  three  years  later,  the  reports  of  the  South  African 
trials  were  published,  the  New  South  Wales  Department  of  Agriculture 
introduced  it  into  this  State,  and  its  behaviour  at  once  recommended  it  to 
farmers  as  well  as  to  officers  of  the  Department,  a  report  by  Mr.  E.  Breakwell, 
Agrostologist,  in  the  Agricultural  Gazette  of  July,  1917,  setting  out  quite 
phenomenal  results.  The  reports  were  evidently  perused  with  profit  in  the 
United  States  of  America,  for  the  May  issue  of  the  Philadelphia  Country 
Gentleman  relates  how  a  farmer  in  California  obtained  seed  from  the  New 
South  Wales  Department,  and  describes  with  enthusiasm  the  remarkable 
growth  he  obtained.  The  Department  has  thus  not  only  introduced  the 
grass  into  New  South  Wales,  but  has  contributed  to  its  use  in  other  lands. 
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Agricultural  Bureau  of  New  South  Wales* 

Suggested  Subjects  for  Bureau  Meetings. 
It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.     In  such  a  case, 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion  : — 

Has  your  exjierience  of  the  past  two  years  led  you  to  decide  upon  any  change 
in  your  farm  practice  ?  Is  it  your  intention  to  increase  or  decrease  the  number 
of  lit;e  stock  you  are  grazing?  If  you  propose  to  increase,  in  ivhat  airectionwill 
it  be — sheep,  cattle  or  pig<i — and  why  ? 

Which  have  given  you  the  more  "atisfactory  restiUs—  early  sown  wheat  crops  or 
late  ones  ?  Does  your  experience  warrant  sowing  early  any  land  you  have  ready, 
or  do  you  prefer  waiting  until  the  whole  area  to  be  sown  has  been  prepared  ? 
What  guides  your  preferetice  ?  Would  you  favour  using  the  spring-tooth  or  the 
disc  cultivator  in  order  to  prepare  quickly  for  early  sowing  a  great  deal  of  the 
land  that  was  sown  last  year  but  that  carried  no  crop  ? 

Have  you  ever  sown  catch  crops  of  clovers,  field  peas,  rape  or  vetches  among 
groioing  maize  for  stock  feed  or  soil  improvement  ?  What  effect  have  you  observed 
on  the  growth  of  the  current  maize  crop,  or  the  next  crop,  whatever  it  may  be  ? 

What  value  do  you  attach  to  a  ton  of  green  feed  for  dairying  purposes  when 
natural  pastures  are  bare  ?  Have  you  any  definite  idea  of  the  effect  on  the  milk 
yield  of  green  feed,  at  such  a  time ?  What  do  you  estimate  to  he  the  <ost  of 
product n^g  fodder  of  that  kind  ? 

What  sort  of  growth  did  you  have  with  green  manure  crops  in  the  orchard 
last  year?  Have  you  emr  found  any  difference  between  early  and  late  sowing 
for  this  purpose?  What  chvs  of  crop  gives  the  biggest  yield  of  greenstuff  if 
soii'n  early? 

Notice  to  Secretaries. 

Secretaries  of  branches  are  informed  that  material  incidental  to  bee- 
keeping (including  super  frames,  foundation  comb,  mailing  cage  for  queens, 
&c.),  together  with  a  leaflet  containing  directions  as  to  their  proper  use,  may 
be  obtained  on  application  to  the  Under  Secretary  and  Director,  Department 
of  Agriculture,  Sydney.  The  collection  is  all  that  is  necessary  for  a  sound 
demonstration  of  the  elementary  rules  of  bee-keeping,  and  should  be  widely 
made  use  of  as  a  means  of  helping  the  intending  apiarist  to  a  "  straight  start  " 
in  the  industry. 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  oj 
the  various  Branches  of  the  AgricuUural  Bureau,  it  is  pointed  out  that 
the  Departm&ni  does  not  necessarily  endorse  the  opinions  expressed. 

Clovass.    • 

At  a  well-attended  meeting  held  on  7th  October,  a  paper  on  the  manage- 
ment of  a  dairy  farm  was  read  by  Mr.  W.  G.  Johnston,  Dairy  Inspector, 
Casino.  Many  aspects  of  the  business  were  touched  upon,  the  value  of  good 
clean  buildings  and  the  avoidance  of  anything  likely  to  favour  disease  being 
particularly  emphasised. 
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Gordeaux-Goondarin. 

A  meeting  of  this  branch  was  held  on  4th  December,  twelve  members  being 
present.  General  business,  including  the  purchase  of  fertilisers,  &c.,  by  mem- 
bers on  co-operative  lines,  was  dealt  with  during  the  evening.  Two  new 
members  were  enrolled. 

Cotta  Walla. 

A  meeting  of  this  branch  was  held  on  8th  December,  when  the  question 
of  "  Bush  Week  "  was  discussed,  and  it  was  decided  to  co-operate  with 
Crookwell  district  in  staging  an  exhibit.  It  was  realised  that  the  task  was  a 
difficult  one,  as  the  district  was  passing  through  the  most  severe  drought 
ever  experienced.  Members  hoped,  nevertheless,  to  make  a  creditable  showing. 

DuTal. 

At  the  last  meeting  the  following  answers  to  questions  in  the  Agricultural 
Gazette  were  arrived  at  : — 

It  has  not  been  found  necessary  in  the  Dural  district  to  grow  other  plums 
to  fertilise  the  Satsuma.  This  applies  to  most  varieties  of  Japanese  plums 
grown  here.  The  plum  crop  in  this  district  is  the  lightest  for  many  years. 
This  is  attributed  to  sudden  changes  of  temperature,  which  occur  frequently 
during  that  critical  time  when  the  fruit  is  just  setting. 

Cross-pollination  is  considered  necessary  for  the  Jonathan  apple,  and  the 
following  varieties  are  recommended  for  that  purpose  : — King  David, 
Mcintosh  Red,  Thompson's  Seedling  and  Fanny. 

Eellyville. 

A  meeting  was  held  on  6th  December,  when  general  business  was  discussed. 
Sample  packets  of  Saccaline  seed  were  distributed  amongst  members  for 
trial  purposes.  Members  decided  that  they  would  start  preparing  the  exhibit 
to  be  staged  by  the  branch  at  the  coming  local  show. 

On  the  resignation  of  the  chairman,  Mr.  J.  Nutter  was  elected  for  the 
ensuing  year. 

Lidcombe. 

A  meeting  of  this  branch  was  held  on  1st  December,  forty-five  members 
being  present. 

During  the  evening  Mr.  W.  W.  Edwards  read  a  paper  on  the  growing  of 
vegetables.  He  dealt  mainly  with  the  growing  of  the  cabbage,  cauliflower, 
lettuce,  onions,  beetroot,  turnips,  carrots,  beans,  tomatoes,  kohl  rabi,  and 
other  vegetables.     The  following  paper  was  read  by  Mr.  J.  T.  Hillson  : — 

The  Land  and  its  Preparation  for  Growing. 

The  whole  of  our  success  in  gardening  depends  not  so  much  on  what  we  plant  in  land 
when  it  first  comes  into  our  possession,  as  upon  the  kind  of  soil  the  land  is  composed  of, 
and  also  the  way  in  which  we  prepare  it  for  growing.  One  could  take  up  the  whole  of 
the  evening  in  the  discussion  of  the  draining  of  the  land. 

While  aU  land  requires  breaking  up,  draining  and  sweetening,  much  depends  upon  what 
use  we  intend  to  put  it  to.  For  instance,  while  4  or  5  inches  is  a  quite  deep  enough  ploughing 
for  wheat,  it  would  not  be  deep  enough  to  grow  fruit.  Nor  can  we  expect  to  grow  good  fruit 
without  it,  the  reason  being  that  the  fruit  tree  has  to  occupy  the  land  for  many  years. 
Many  an  orchard  for  a  few  years  has  looked  well  to  the  casual  observer,  but  after  a  time 
has  become  diseased  and  died  out,  either  through  lack  of  drainage  or  improper  prepara- 
tion. In  one  such  orchard  the  owner  dug  deep  holes ;  he  then  collected  leaves  and  bush 
scrapings,  filled  up  the  holes  and  planted  his  trees.  But  there  was  no  drainage. 
Consequently,  when  a  spell  of  wet  weather  came  his  trees  perished. 
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If  there  is  one  thing  more  than  any  other  that  the  soil  of  County  Cumberland  is  noted 
for,  it  is  for  its  poorness.  It  is  deficient  especially  in  lime  and  potash,  and  when  the 
Agricultural  Department  a  few  years  ago  tested  some  130  soils  from  different  parts  of 
the  county  its  capacity  for  water  was  put  down  as  nil. 

There  are  two  classes  of  soil  in  this  county;  that  lying  between  Sydney  and  Penrith 
east  and  west,  and  the  Kurrajong  and  Picton,  north  and  south,  rest  upon,  and  are  derived 
from  Wianamatta  shale.  The  second  division,  being  the  rest  of  the  County  of  Cumber- 
land, is  derived  from  the  Hawkesbury  sandstone.  Both  these  formations  are  remarkably 
poor  in  constituents  suitable  for  plant  food.  But  although  this  applies  generally  to  the 
soils  of  County  Cumberland,  there  are  isolated  spots,  here  and  there,  which  contain  richer 
soil,  for  instance,  at  Prospect.  The  whole  of  that  hill  rests  upon  what  we  call  blue- 
metal  and  the  soil  is  good.  One  vein  from  it  runs  through  part  of  Dundas.  Another 
crops  out  at  the  boundary  of  Lideombe  and  Auburn  near  Park-road  (where  stone  was 
obtained  some  years  ago),  and  then  passes  through  Lideombe,  where  it  was  worked  over 
thirty  years  ago.  This  causes  the  soil  to  vary  in  patches.  Just  across  Park-road,  within 
a  distance  of  a  few  hundred  yards  from  the  blue-metal  patch,  you  can  see  sandstone 
above  the  ground.  The  soil  there  is  poor  and  hungry.  The  timber  which  grew  on  the  two 
soils  was  quite  different.  Near  where  I  am  living  immense  logs  of  red  and  white  mahogany 
used  to  be  cut  some  fifty  or  si.xty  years  ago,  and  a  man  named  Carter  had  teams,  with  which 
he  drew  them  to  the  river,  from  whence  they  were  taken  to  Sydney. 

The  soil  in  County  Cumberland  requires  humus  and  plenty  of  it,  A  second 
requirement  is  an  occasional  dressing  of  lime  to  sweeten  it  and  prepare  the  humus  for 
the  crop,  but  as  our  soils  are  deficient  in  organic  matter,  be  cautious  with  the  lime. 
Break  your  idle  land  up  roughly,  and  leave  it  to  the  sun  and  air  to  sweeten. 

Remember  that — 

Lime  and  lime,  without  manure. 
Makes  both  farm  and  farmer  poor. 

So  do  not  forget  to  keep  up  the  humus  in  the  soil,  supplying  cow  or  horse  manure,  as 
well  as  lirae ;  otherwise  you  will  soon  find  your  land  burnt  out. 

Now,  suppose  a  mar  has  come  to  the  district,  has  purchased  a  piece  of  land,  and  intends 
to  make  a  homo,  with  a  vegetable  and  flower  garden,  and  a  few  fruit  trees.  The  land 
is  not  cleared  ;  it  has  the  usual  scrub  on  it,  some  trees  and  stumps,  and  he  has  to  grub 
out  the  scrub  by  the  roots  and  gather  it  up  into  heaps.  Then  he  must  grub  out  the  trees 
to  at  least  18  inches  in  depth,  and  any  stumps  must  also  betaken  out  to  the  same  depth. 
Having  got  the  trees  down  and  the  stumps  out,  the  trees  can  be  cut  up  and,  with  the 
stumps,  drawn  out  of  the  way  and  stacked  near  the  house,  to  be  used  as  firewood.  Unless 
the  scrub  is  heavy,  I  would  not  advise  burning  it,  but  would  prefer  using  it  for  draining, 
or  even  burning  on  top  of  the  land  when  ready  to  plant. 

Thonext  thing  is  to  mark  out  the  site  intended  for  the  garden.  Then  find  out  the  lowest 
point  of  the  site  and  drive  in  a  stake  for  future  guidance,  and  proceed  to  mark  out  the  main 
drain,  the  position  of  which  depends  on  the  size  of  the  garden.  If  very  large  it  should  run 
along  the  centre,  and  the  side  drains  should  nm  into  it  diagonally.  If  the  area  is  fairly  large 
the  main  drain  can  run  from  the  bottom  to  the  top,  on  the  lowest  side  of  the  ground.  If 
the  garden  is  only  small,  the  main  drain  can  run  across  the  bottom  and  the  feeders  may 
run  straight  into  it. 

In  clay  subsoils  the  side-drains,  or  feeders,  should  be  about  15  feet  apart,  and  in  Icam 
they  may  be  20  feet  apart.     This  will  give  ample  drainage. 

The  drains  should  be  cut  V-shape  and  at  least  2  feet  6  inches  in  depth.  The  width  of 
the  bottom,  which  should  be  flat  and  well  graded,  will  vary  according  to  the  material 
that  is  used  to  construct  the  drain.  For  field  culture  the  drains  may  be  open,  but  for 
gardens — which  we  are  now  considering — either  pipes,  tiles,  rubble,  or  saplings  covered 
with  scrub  are  serviceable.  Pipes  are  the  best  of  all,  and  the  side  drains  should  be  2-inch 
agricultural  drain  pipes;  for  main  drains  at  least  3-inch  pipes.  Tiles  are  the  next  best 
material;  these  should  be  half-round,  and  covered  with  flat  tiles.  Some  use  the  flat 
tile  on  the  bottom,  but  it  is  not  so  good,  being  more  likely  to  get  choked.  Rubble 
makes  a  good  drain  if  covered  with  gravel  or  small  stones  and  clay  and  rammed.  The 
brush  drain  is  the  worst,  but  if  a  man  is  not  in  a  position  to  buy  the  other  material  it  will 
last  a  long  time  if  well  made. 

Special  tools  are  used  for  draining,  but  unless  one  has  a  lot  to  do  they  should  net  be 
purchased  as  they  are  expensive. 

If  possible,  start  on  the  surface  and  dig  a  trench  with  a  slight  grade  until  you  reach 
the  depth  of  the  drain.      Draining  is  more  iniportant  than  trenching  because  it  allows  the 
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water  to  pass  through  the  ground,  instead  of  over  the  top  of  it.  Rain  water  contains 
air,  ammonia,  and  carbonic  acid  gas.  and  the  more  that  passes  through  the  soil  the  better. 
Moreover,  draining  aerates  the  soil ;  when  the  rain  passes  through  it  draws  the  air  after  it. 

We  now  come  to  the  digging  or  trenching  of  the  groimd.  If  we  decide  to  trench,  it 
should  be  done  to  the  depth  o^  1 5  inches  or  1 S  inches.  Perhaps  it  would  be  best  i  f  I  descri  l)ed 
the  way  I  trenched  a  piece  of  land  in  Lid(  ombe.  It  may  seem  very  laborious,  but  if  the 
place  is  your  own  it  is  worth  it,  as  the  increased  fertility  is  permanent.  In  the  first  place, 
mark  out  a  width  of  4  feet  across  the  lowest  part  of  the  groimd,  dig  out  the  toj)  soil,  and 
wheel  to  the  highest  part  of  the  plot.  Then  mark  out  2  feet  across  the  subsoil,  dig  that 
out  to  the  depth  you  intend  to  trench,  and  wheel  this  soil  also  back  to  the  top.  If  you 
have  not  used  the  scrub  for  draining,  you  can  now  lay  some  of  it  at  the  Iwttom,  turn 
the  other  2  feet  of  subsoil  <n  the  top  of  it,  and  sprin'<le  a  littl-  ficsh  -lacked  lime 
on  it.  Then  mark  out  2  feet  of  the  ne.xt  piece  of  land,  dig  off  tho  top  spit,  and  ]nit  it 
on  top  of  the  subsoil.  Continue  working  th-s  way  until  the  whole  bed  is  trendicd,  and 
the  s  )il  taken  off  the  bottom  is  filled  in  at  the  top  end. 

Should  you  not  wis'i  to  go  to  this  trouble,  however,  and  still  wish  to  trench,  mark  ofl 
2  feet  across  the  bottom  of  the  bed,  dig  out  the  top  spit  and  wheel  it  to  the  top.  Dig 
up  the  subsoil,  sprinkle  a  little  lime  on  it.  tuni  the  top  of  the  next  2  feet  on  top  of  the 
subsoil,  and  thus  continue  through  the  bc<i.  Having  finished  the  trenching  and  levelled 
the  land,  if  you  still  have  the  scrub  on  liand  spread  it  over  the  land,  and  j)ut  a  running 
fire  through  it.  If  the  land  is  on  a  slope,  you  are  now  ready  for  tlie  plantirg.  If  it 
is  flat  or  swampy,  it  will  mo.st  likely  lie  sour,  and  will  recjuirc  liming,  after  which 
you  will  have  to  wait  three  weeks  before  planting  anj'thing  in  it.  Be  cautious  with  the 
lime,  if  the  s  >il  is  anj^wa}'  sandy,  because  i  lb.  lime  to  the  square  yard  is  over  1  ton  H 
cwt.  to  the  acre. 

Lower  Portland. 

A  meeting  of  thi.s  branch  was  held  on  1st  December,  when  there  was  a  good 
attendance,  and  two  new  menilx'is  were  elected.  An  interesting  ])aper  on 
the  making  of  wine  was  read  by  Mr.  R.  M.  Smitli. 

March. 

A  meeting  was  held  on  15th  December,  when  the  following  papers  were 
read  and  discussed  : — 

"  The  Starling  Pest,"  by  Mr.  Hubert  Griffith,  and  •'  Notes  on  the  Starling," 
by  ^Mr.  J.  Swan,  Fruit  lnsj)ector.  A  discussion  on  "  Predominating  Timber  " 
also  took  place. 

As  regards  the  last,  a  member  of  the  Stratford  branch  lately  o])ined 
that  the  predominant  timber  in  a  locality  was  the  mo,st  durable.  While 
members  disagreed  with  the  theory,  it  was  also  stated  that  in  certain  localities 
the  predominating  timber  was  the  longest  lived.  As  a  general  rule,  however, 
members  held  that  such  was  not  the  case.  Instances  were  quoted  in  the 
locality  and  from  most  of  the  Blue  Mountains.  Stringybark,  though  not 
an  extremely  common  tree  on  the  Blue  Mountains,  was  very  much  used  for 
fencing  purposes,  and  peoj^le  had  ])osts  carted  considerable  distances  in 
preference  to  using  the  predominating  local  timbers.  Further,  timber  from 
ridges  was  more  lasting  than  that  obtained  from  the  lower  parts,  and  posts 
set  in  low  ground  lasted  longer  than  those  set  on  ridges  on  account  of  the 
lower  lands  being  moister.  Those  on  hilly,  stony  ground  always  rotted 
at  the  ground  line, 

Milbrulong. 

A  meeting  was  held  on  1st  December,  at  which  sixteen  members  were 
present. 

During  the  evening  a  debate  took  place  on  the  question,  "  Which  Pays 
Best — Wheat  for  Hay  or  for  Grain?"  Mi.  F.  W.  GoUasch  was  the  leader 
for  grain,  and  Mr.  P.  J.  Lynch  the  leader  for  hay.     Mr.  H.  Chapman  acted 
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as  adjudicator.  The  area  under  crop  debated  on  was  300  acres,  and  an 
average  yield  of  4^  bushels  per  acre  of  grain  and  7  cwt.  per  acre  of  hay  was 
considered  reasonable  for  the  present  season. 

Mr.  F.  W.  GoLLASOH,  in  opening  the  debate,  said  he  did  not  think,  taking  the  present 
season  into  consideration,  that  it  was  only  a  question  of  direct  pr<  fit  to  the  farmer  bnt 
also  a  serious  question  of  (1)  supplying  fodder  for  stock  on  hand,  (2)  supplying  seed 
wheat  for  the  next  season,  and  (3)  the  profits,  if  any,  due  to  the  sale  of  surplus  wheat  or 
hay.  Further,  there  would  be  more  income  derived  from  the  sale  of  surplus  grain  than 
from  the  sale  of  surplus  hay.  The  surplus  wheat  could  be  graded  and  sold  as  seed 
wheat  at  7s.  per  bushel.  There  was  also  the  cooky-chaff,  which  could  be  collected  and 
fed  to  the  stock. 

Mr.  P.  J.  Lynch  thought  there  was  more  profit  in  cutting  for  hay,  valuing  hay  at  8s. 
per  cwt.  in  the  stack,  and  a  yield  of  J  ton  per  acre. 

Mr.  J.  Garret,  in  supporting  grain,  remarked  that  after  a  farmer  had  cut  down  80  acres 
of  hay  for  his  own  use,  he  would  have  220  acres  to  strip,  which,  averaging  4J  bushels  per 
acre,  would  yield  990  bushels,  of  which  300  bushels  would  have  to  be  retained  for  seed ; 
this  would  result  in  a  profit,  due  to  the  sale  of  690  bushels. 

Mr.  W.  Mackaway,  advocating  hay,  considered  that  a  7  cwt.  crop  of  hay  at  8s.  per 
owt.  was  more  profitable  than  4J  bushels  at  7s.  per  bushel. 

Mr.  T.  RooHB,  for  grain,  stated  ho  thought  it  was  impossible  for  a  farmer  to  cut  down 
the  whole  of  300  acres  of  hay.  At  least  50  per  cent,  of  the  crop  would  be  too  short  to  cut 
for  hay,  and  would  have  to  be  stripped  for  grain. 

Considering  the  cost  of  producing  a  crop  for  hay  is  equal  to  that  of  producing  a  crop 
for  prain,  the  meeting  arrived  at  the  following  decision  : — 

300  acres  for  grain — 

80  acres  to  be  cut  for  hay  for  stock  on  hand. 

220  acres  stripped,  4^  bushels  per  acre  990  bushels. 

300  bushels  to  be  retained  for  seed  wheat,  leaves  a  balance  of  690 

bushels  for  sale  at  7s.  £241   10     0 

Less  grading  690  bushels  at  3d.  pel  bushel         8  12     6 

Profit £232  17     6 


300  acres  for  hay — 

150  acres  (not  fit  to  cut  for  hay)  stripped  for  seed,  averaging  2 

bushels  per  acre  300  bushels. 

100  acres  cut  for  hay  for  stock  on  hand. 
50  acres  cut  for  hay  for  sale,  yielding  7  cwt.  per  acre  at  Ss.  per  cwt.     £140'   0    0 

Inoome  from  grain         ...         ...     £232  17     6 

„    hay  £140    0    0 

It  was  considered  that  80  acres  cut  for  hay,  together  with  the  cocky-chaff  gained  by 
stripping,  was  equal  to  100  acres  for  hay. 

Miranda. 

On  1st  December  Mr.  H.  G.  Smith,  Apiarist  at  the  Hawkesbury  Agri- 
cultural College,  delivered  a  lantern  lecture  to  the  members  of  the  branch. 
A  large  number  of  members  and  visitors  were  present,  and  many  questions 
were  asked.  On  the  following  day  a  demonstration  was  given  in  a  local 
apiary  in  the  morning  and  another  at  Port  Hacking  in  the  afternoon,  when 
the  handling  of  colonies  for  honey  production  and  the  swarming  problem  were 

discussed.  ^ 

Penrose-Kareela. 

A  meeting  was  held  on  13th  December,  when  the  following  office-bearers 
were  elected  for  the  ensuing  year  : — Chairman,  Mr.  H.  Tendt ;  Vice-Chairman^ 
Mr.  0.  Clews  ;^Treasurer,  Mr.  V.  S.  James ;  Hon.  Secretary,  Mr.  C.  Aye. 
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Springside. 

A  meeting  was  held  on  iih.  November,  there  being  an  attendance  of  twenty - 
eight  members. 

Mr.  Swan,  Fruit  Inspector,  addressed  members  during  the  evening, 
dealing  mainly  with  insect  and  fungoid  pests  and  their  treatment.  It  was 
announced  that  the  prize  offered  in  connection  with  crops  which  were  judged 
by  Mr.  B.  C.  Meek,  Assistant  Inspector  of  Agriculture,  was  won  by  Mr.  Jos. 
Selwood. 

During  the  evening  Mr.  E.  H.  Selwood  read  a  paper  on  co-operation, 
in  which  he  strongly  advocated  that  producers  of  all  kinds  (including 
industrialists)  should  co-operate  to  eliminate  some  of  the  numerous  hands 
through  which  produce  must  pass  to  the  loss  of  all.  "  The  imperfections 
of  the  present  industrial  fabric  are  apparent  to  all,  and  that  a  drastic  change 
is  necessary  is  also  quite  apparent.  From  this  movement  will  spring  the 
reorganisation  of  production,  of  food  supply,  banking,  finance,  education, 
and  many  other  organisations  which  are  indispensable  to  the  happy  pro- 
gression of  a  young  nation." 

Stratford. 

A  successful  meeting  was  held  on  6th  December,  fifteen  members  being 
present.  It  was  decided  to  stage  a  non-competitive  exhibit  at  the 
Gloucester  show  to  be  held  in  March  next.  General  discussion  took  place 
on  several  subjects,  including  the  sharpening  of  hand  saws,  introduced 
by  Mr.  T.  Germon.  An  address  was  also  given  by  the  secretary  on  diseases 
of  farm  stock. 

Several  gentlemen  present  signified  their  intention  of  enrolling  in  the  near 
future. 

Wenington. 

At  a  meeting  on  Ist  December,  Mr.  R.  G.  Harvey  presiding,  the  principal 
business  was  an  address  by  Mr.  Pedersen,  Dairy  Instructor  of  the  Department 
of  Agriculture. 

Mr.  Pedersen  said  that  the  first  principle  of  dairying  was  good  land  and  a  good  supply 
of  clean  water.  As  it  came  from  the  cow,  milk  contained  87  per  cent,  of  water,  and  if  the 
water  which  the  cow  drank  was  not  good  it  was  bound  to  have  a  detrimental  effect  on  the 
milk.  Good  green  grass  or  other  feed  of  the  kind  was  an  essential  to  good  milk,  the  flavour, 
taste  and  smell  being  largely  governed  by  the  food  and  water  consumed  by  the  animal. 
Cleanliness  must  be  practised  in  and  around  the  dairy,  the  udder  being  rubbed  down  with 
a  clean  wet  cloth  and  then  with  a  dry  one  before  milking  was  started. 

The  various  breeds  of  cattle  favoured  in  Australia  were  discussed  by  the  lecturer, 
who,  on  the  whole,  favoured  the  Milking  Shorthorn  for  the  Wellington  district  on  account 
of  the  large  flow  of  milk  and  the  good  average  standard  of  the  cream  content.  The  breed 
seemed  to  be  on  the  way  to  ovemm  all  other  breeds  in  such  country,  and  a  type  of  Short- 
horn was  being  produced  that  put  on  flesh  rapidly  as  it  went  dry,  and  when  it  came  into 
milk  again  used  up  the  fat  in  making  the  milk. 

A  demonstration  in  summer  pruning  was  given  by  Mr.  W.  le  Gay  Brereton 
I  at  Mr,  T.  Parke's  orchard,  Curra  Creek,  during  December,  and  on  the  evening 
of  the  same  day  he  lectured  to  a  number  of  members  and  others  on  the  subject 
of  fruit-drying.  He  remarked  that  drying  was  a  method  of  disposing  of 
reject  fruit  in  the  case  of  apples  and  pears,  but  with  stone  fruit  (particularly 
peaches,  apricots,  plums  and  prunes)  only  certain  varieties  should  be  used 
for  the  purpose  and  then  only  at  a  proper  stage  of  ripeness.  The  method 
of  drying  various  fruits  was  carefully  described,  and  many  valuable  sug- 
gestions were  made  concerning  the  process. 
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Woonona. 

The  monthly  meeting  was  held  on  9th  December,  when  nine  new  members 
were  admitted.  Mr,  Fowler  read  an  interesting  paper  to  members  entitled 
"  How  a  Plant  Grows." 

Yarramalong. 

A  meeting  was  held  on  26th  November,  and  during  the  evening  a  lecture 
on  pig-raising  was  given  by  Mr.  E.  J.  Shelton. 

Profitablk  Pig  Farming. 

Mr.  Shelton  dealt  with  the  subject  under  three  headings,  viz.,  (1)  breeds  and  control, 

(2)  feeding  and  management,  and  (3)  marketihg.     The  extent  to  which  the  industry  had 

developed  in  other  lands,  indicated  its  possibilities,  said  the  speaker-     Last  year  the 

figures  representing  the  number  of  live  pigs  in  the  different  countries  were  as  follows  : — 

United  States  of  America     67,453,000        United  Kingdom 2,998,667 

Brazil         17,329,210        Argentine 1,197,337 

Austria-Himgary 7,580,446        Australia 1,141,132 

There  was  no  countrj-  more  suited  to  the  production  of  live  stock  than  Australia,  and 
every  pork  and  bacon  buyer  in  the  State  would  willingly  purchase  and  pay  higher  prices 
for  at  least  ten  times  the  number  of  pigs  available.  Nor  was  there  any  need  to  fear  a'  y 
pernianent  glut  in  the  market.  For  the  next  few  years  they  were  not  likely  to  tee 
even  the  occasional  glutted  markets  of  the  past. 

There  were  four  conxmon  breeds  of  pigs  in  Australia,  viz.,  Berkshire,  Yorkshire  (medium 
and  large  types),  Poland  China,  and  Tamworth.  All  had  certain  special  advantages,  and 
all  could  be  handled  with  profit.  The  Berkshire  was  the  most  popular  and  most  exten- 
sively bred,  but  the  Middle  Yorkshire  was  a  close  runner-up.  It  was  rather  more  prolific 
than  the  "  Berk,"  but  required  more  attention  and  mtist  have  plenty  of  shade  and  pro- 
tection from  both  sun  and  rain.  The  T^arce  Yorkshire  was  essentially  a  bacon  pig,  and 
though  of  great  value  in  the  United  Kingdom  and  Canada  it  had  not  gained  any  popu- 
larity here.  The  Poland  China,  so  wonderfully  popular  in  America,  and  a  thoroughly 
reliable  and  growthy  pig,  had  been  in  the  background  for  many  years,  but  was  now  slowly 
forging  ahead.  A  Poland  China  boar  mated  to  Berkshire  or  common  type  sows  made 
a  great  deal  of  difference  in  the  annual  returns.  The  Tamworth  was  distinctly  a  bacon 
pig,  suited  to  cross-breeding  with  Berkshire  and  similar  type  pigs  for  the  production 
of  medium  to  heavy  baconers.  Where  haulage  to  market  was  an  item,  it  was  well  worth 
considering  the  production  of  bacon  pigs  instead  of  porkers.  In  a  general  way,  where  the 
farmer  was  c'ose  to  market,  porkers  paid  the  best,  as  returns  were  more  regular  and  the 
money  was  turned  over  more  frequently. 

As  to  feeding  and  management,  it  was  observed  that  the  only  way  to  make  money  out 
of  pigs  was  to  keep  them  on  the  move  all  the  while.  Their  growth  should  never  be  allowed 
to  suffer  a  cheek,  for  thej'  would  probably  never  make  the  same  type  of  animal  once  they 
ceased  growing  for  a  while. 

Skim  milk  was  no  more  a  balanced  ration  for  pigs  than  porridge  for  a  human  being. 
It  was  a  necessary  and  appetising  addition  to  the  food  and  of  great  value,  but  it  needed 
some  concentrated  addition.  Amongst  the  most  suitable  foods  for  this  purpose  were 
pollard,  wheat  meal,  pea  meal,  maize  meal  (when  cheap  enough),  biscuit  meal,  or  seme 
other  cereal  by-product.  These  foods  were  all  expensive  at  the  time  and  likely  to  continue 
so,  and  farmers  must  therefore  add  some  form  of  green  focd  such  as  lucerne,  green  maize, 
sorghum,  kale,  rape  and  barley,  artichokes,  pumpkins,  melons,  &c.,  These  made  up  the 
flesh  forming  portion  of  the  food.     The  concentrates  were  the  fat  formers. 

The  production  of  the  food  on  the  farm  and  its  proper  utilisation  with  attention  to 
all  the  details  of  management  counted  for  much.  It  was  useless  to  expect  the  stock 
to  care  for  themselves.  Under  these  conditions  they  quickly  reverted  to  the  wild  state, 
in  which  they  were  entirely  improfitable.  Profits  would  be  made  only  by  careful  forcing 
of  the  animal  from  birth  to  maturity. 

Bacon  pigs  should  weigh  120  lb.  dressed  in  six  months  from  birth.  This  meant  they 
would  weigh  alive  from  145  to  150  lb.  In  other  words,  the  pig  when  weaned  at,  say,  eight 
weeks  old  weighed  30  to  35  lb.  live  weight ;  in  the  succeeding  foxir  months  he  had  to  put 
on  over  100  lb.  in  weight,  and  as  four  months  was  approximately  120  days,  he  must  put 
on  at  least  1  lb.  per  day.  This  would  rise  from  say  J  lb.  per  day  at  three  months 
to  J  lb.  per  day  at  four  months,  1  lb.  at  five  months,  and  1 J  lb.  between  five  and  six  months. 
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Porkers  would  weigh  80  lb.  dressed,  at  cay  four  and  a  half  or  five  months.  These  weights 
were  not  by  any  means  uncommon,  yet  how  few  there  were  whose  stock  reached  them 
as  a  standard. 

A  number  of  young  pigs  were  lost  while  still  with  the  mother.  This  percentage  varied 
from  30  to  50  per  cent.,  but  it  should  not  be  more  than  10  per  cent,  at  the  outside,  and 
the  loss  could  to  a  very  large  extent  be  prevented  by  careful  management  and  proper 
housing. 

Diseases  such  as  "  scour  "  in  young  pigs  carried  off  a  large  number,  as  also  did  "  pants  " 
or  pleurisy.  Manj'^  sows  suffered  from  milk  fever,  often  the  result  of  constipation  and 
general  anaemia.  Many  young  pigs  were  overlaid  at  birth,  many  were  bom  dead,  and 
many  lingered  on,  too  weak  to  last  more  than  three  or  four  days.  This  loss  could  be  pre- 
vented to  a  very  large  extent,  or  at  least  could  be  partly  controlled  by  a  proper  knowledge 
of  the  business,  by  giving  it  imtiring  care  and  attention.  The  fanner  who  was  so  careful 
as  to  prevent  a  great  number  of  the  losses  in  his  young  stock,  and  who  succeeded  in  raising 
a  large  percentage  to  maturity,  often  lacked  judgment  in  the  selection  of  the  means  by 
which  he  would  market  his  stock.  There  were  several  markets  for  pork  and  bacon  pigs, 
in  addition  to  a  good  local  demand  for  stores.  Mr.  Shelton's  advice  was  that  farmers 
should  visit  the  abattoir  pig  sales  and  see  the  way  in  which  stock  was  handled  and  sold, 
see  the  types  that  sold  best,  and  note  the  qualitj%  evenness,  grading,  and  general  superiority 
of  a  good  type  animal.  Pigs  and  calves  should  be  properly  branded,  and  the  agents 
advised  of  the  lot  beforehand  or  at  the  time  of  despatch.  The  market  was  always  ready 
to  receive  good  class  porkers,  Viaconers  and  backfatters.  Let  them  send  in  gocd  quality 
stock,  evenly  graded,  and  properly  topped,  and  a  reputation  for  their  pigs  and  a  profitable 
price  would  be  the  result. 


Sudan  Geass  and  Rape  in  the  Central  Western 

Districts. 

"  Will  you  please  tell  me  the  price  of  Sudan  grass  seed  and  rape  seed,  and  how 
much  is  sown  to  the  acre,"  wrote  a  western  correspondent  to  the  Department. 
"  I  have  a  paddock  ready  of  772  acres,  and  want  to  sow  with  half  of  each." 

The  writer  was  informed  in  the  following  terms  : — "  Sudan  grass  is  sold 
by  Sydney  seedsmen  at  3s.  6d.  per  lb.  This  increased  price  is  due  to  the 
scarcity  of  seed,  and  should  be  much  less  next  year.  It  is  recommended 
that  only  a  small  area  be  sown  this  year,  from  which  sufficient  seed  could 
be  harvested  to  fulfil  requirements  next  season.  Four  to  six  pounds  per 
acre,  in  drills  about  3  feet  apart,  is  sufficient. 

"  Eape  seed  is  sown  at  the  rate  of  about  4  lb.  per  acre,  the  best  practice 
being  to  put  it  in  drills  2  feet  6  inches  to  3  feet  apart.  It  can  be  sown  either 
through  the  grass  seed  box  attached  to  the  wheat  drill,  or  by  mixing  it  with 
superphosphate  or  dry  earth  and  sowing  through  the  fertiliser  box ;  the  row*! 
can  be  spaced  by  closing  up  some  of  the  hoppers.  The  price  of  the  seed  is 
about  Is.  per  lb.,  and  the  best  time  for  sowing  is  about  the  end  of  February, 
We  are  unable  to  recommend  rape  for  your  district,  as  we  have  found  thftS^ 
it  is  only  in  good  seasons  that  it  proves  successful ;  we  have  found  that  bette^f 
crops  for  grazing  are  obtained  by  sowing  oats  or  wheat." 


The  Pine-tree  Borer  Active. 

Specimens  of  the  pine-tree  borer  (Diadoxus  scalaris)  reached  the  Government 
Entomologist  through  the  Forestry  Commission  from  two  separate  sources 
quite  lately,  suggesting  that  this  beetle  is  again  becoming  active.  During 
serious  droughts  in  the  west  pine  trees  are  very  subject  to  its  attacks,  while 
in  normal  seasons  only  the  small  pine  seedlings  suffer. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue 
Alteration  of  dates  should  be  notified  at  once. 

Society.  LtJ^x).  Secretary.  Date. 

Central  Cumberland  A.  and  H.  Association H.  A.  Best  ...  Feb.  13,  14 

Ulladulla  A.  and  H.  Association  (Milton)       R.F.Cork  ...     „     18,19 

Dapto  A.  and  H.  Society  F.James ,,     20,21 

Wyong  District  A.  Association  ..  C.N.Walters    21,22 

Alstonville  A.  Society      C.  D.  Mclntyre  ...     ,,     24,25 

Inverell  P.  and  A.  Association J,  T.  Dale  ...     ,,     24,  25,  26 

Southern  New  England  P.  and  A,  Association  (Uralla)  H,  W.  Vincent  ...     „     24,  25,  26 

Dorxigo  and  Guy  Fawkes  A.  Association        R.R.Blair  ...     ,,     25,26 

Gunning  P.,  A.,  and  I.  Society  S.  A.  Beer  ...     ,,     25,  26 

Newcastle  A.,  H.,  and  I.  Association E.  J.  Dann  ...     ,,     25,26,27, 

and  28. 

Yanco  Irrigation  Area  A.  Society         R.  Tribe Mar.  2,3 

Tenterfield  P..  A.,  and  M.  Society       ...         .„         ...  E.  W.  Whereat  ..     ,,      2,  3,  4 

Tumut  A.  Association      T.E.Wilkinson...     ,,       3,4 

Manning  River  A.  and  H.  Association  (Taree)         ...  L.  Plumer  ...     ,,       4,  5 

Berrima  District  A.,  H.,  and  I.  Society         C.  E.  Wynne      ...      ,       4,  5,  6 

Wollongong  A.,  H.,  and  I.  Association  W.  J.  Cochrane  ...     ,,       4,  5,  6 

Nepean  District  A.,  H.,  and  I.  Society  C.  J.  Welch         ...     ,,       5,  6 

Bangalow  A.  and  I.  Society       W.  H.  Reading 9,  10 

Glen  Innes  and  New  England  P.  &  A.  Association      ...  G.  A.  Priest        ...     ,,       9,10,11 

kludgee  A.,  P.,  H.,  and  I.  Association  E.  J.  Hannan      9,  10;  11 

Gundagai  P.  and  A.  Societv       ...  H.W.Simpson  ...     ,,     10,11 

Moruya  A.  and  P.  Society'        H.  P.  Jeffery       ...     „     10,11 

Tiimbarumba  A.  Association      ...         ...         ...         ...  W.  R.  Figures    ...     ,,     10,  11 

Hunter  River  A.  and  H.  Association  (West  Maitland)  E.  H.  Fountain  ...     ,,     10, 11, 12, 

and  13. 

Hastings  District  P.,  A.,  and  H.  Society       A.  D.  Suters       ...     ,,     11,12 

Armidale  and  N.E.  P.,  A.,  and  H.  Association        ...  A.  McArthur       ...     ,,    16,  17, 18, 

and  19. 

Oobargo  A.,  P.,  andH.  Society  T.  Kennelly         17,18 

Macleay  A.,  H.,  and  I.  Association      ..  E.  Weeks 17,18,19 

Camden  A.,  H.,  and  I.  Society A.  E.  Baldock     ...     „     18,19,20 

Goulburn  A.,  P.,  and  H.  Society         F.  D.  Hay  ...     „     18,  19,  20 

Campbelltown  A.  Society  J.  T.  D.  Earl       ...     „     23,24 

Taralga  A.,  P.,  and  H.  Association      J.J.Kearney      ...     ,,     24,25 

Upper  Hunter  P.  and  A.  Association  (Muswellbrook)  R.  C.  Sawkins     ...     ,,     24,  25 
Walcha  P.  and  A.  Association   ...         ...         ...         ...  S.  Hargrave        ...     „     24,25 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Somer      ...  March  29  to 

April  7. 

Batlow  A.  Society  C.  S.  Gregory     ...April  13,  14 

Bathurst  A.,  H.,  and  P.  Society  S.  V.  Turrell       ...     „     14,  15 

Upper  Manning  A.  and  H.  Association  (Wingham)...  D.  Stewart  ...     ,,     21,22 

Dungog  A.  and  H.  Association W.H.Green       ...     ,,     28,29,30 

Corowa  P.,  A.,  and  H.  Society J.  D.  Eraser         ...  Aug.  17,  18 

Parkes  P.,  A.,  and  H-  Association  ...  G.  W,  Seaborn    .  .     ,,     18,  19 

Murrumbidgee  P.  and  A.  Association  (Wagga)         ...  A.  F.  D.  White 24,  25,  26 

Lockhart  A.  and  P.  Society       E.D.Arnold       31,  and 

Sept.  1 

Albury  and  Border  P.,  A.,  and  H.  Society    A.  G.  Young       ...Sept.    7,  8,  9 

Oanmain  A.  and  P.  Association  T.  8.  Henderson...     ,,     14,  15 

Northern  A,  Society  (Singleton)  J.  T.  McMahon  ...     ,,     15,16,17 

Temora  P.,  A.,  H..  and  I.  Association  ...  ..  A.  D.  Ness  ..     „     21,  22,  23 

Junee  P.,  A.,  and  I.  Association  T,  C.  Humphreys..     .,     28,29 

Holbrook  P.,  A.,  and  H.  Society         J.  S.  Stewart       ..     „     28,  29 

Deniliquin  P.  and  A.  Society     P.  Fagan ,,     29 

Printed  and  published  by  WILLIAM  APPLEGATE  GULLICK,  of  Sydney,  Government  Printer,  and 
Publisher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 
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A  Portable  Shearing  Machine  Plant 
that  invites  consideration 

m  "  Moffat  Virtue" 


The 
"  Moffat  Virtue" 

Portable 
Shearing  Plant 
comprises  two 

stands 

Sheep-shearing 

Machinery,  and 

a  •*  New  Way" 

Engine. 

It  is  strongly 

mounted  on 

substantial 

Transport. 


The 
Overhead  Frame 

is  solidly 

constructed  of 

angle  steel, 

thoroughly 

braced  in 

such  a  manner 

that  all 

vibration  is 

taken  from 

the 
machinery. 


It  is  true  Lconomy  to  invest  your  first  expenditure  in  Goods 
that  are  Good.  It  saves  a  great  deal  of  trouble  and  worry 
later  on. 

The   Moffat   Virtue    Portable    Shearing    Plant    is  absolutely 

reliable  and  economical  in  up-keep.  It  will  work  for  years  at 
the  minimum  cost  for  repair  parts. 

The  fact  that  over  10,000,000  sheep  are  shorn  annually  with 
Moffat  Virtue  Machines,  and  that  there  are  more  than  10,000 
Moffat  Virtue  Machines  at  work  throughout  the  Common- 
wealth, proves  that  splendid  work  is  done  with  this  make  of 
machinery. 

Tfie  Price  is  within  ifto  reactt  of  FarmBrs— Write  for  quote. 


JKo{f(rt\irtuei:^ 


Machinery  Merchants. 

205  CLARENCE  SfREET, 
SYDNEY. 
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Bditora  of  Agricultural  and  Country  Papers  are  especially  invited  to  reprodttee 
any  of  the  articles  contained  in  the  ^iQriatXtttrsl  Sazette,  in  whole  or  in  part, 
making  the  usual  acknowledgment. 
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2nd  March,  1920. 
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Power  Economy  for  Farmers. 

For  the  many  operations  on  a  farm  requiring  power  it  will  be  found 
that  they  can  be  most  economically  and  satisfactorily  performed  by 
installing 

Jelbart's  Suction  Gas  Plants 

STATIONARY    OR    PORTABLE. 

The  JELBART  is  the  most  economical  because  it  burns  wood, 
shavings,  sawdust,  or  any  combustible  rubbish  as  fuel,  and  does  not 
rely  on  costly  supplies  of  petrol  for  its  power. 

Chafif-cutting,  pumping  for  irrigation,  wood-sawing,  &c.,  can  be  effec- 
tively performed  at  a  lower  cost  than  by  any  other  engine. 
For    general    farm    work,   portable    models    from    6    to    20    h.-p.    are 
recommended,   while   for   any   single  purpose   stationary   models   from 
6  to  80  h.-p.  are  also  available. 

Engines  are  entirely  Australian  made.  Equally  strong  in  construc- 
tion, and  as  carefully  tested  and  adjusted  as  the  best  imported, 
and  much  more  moderate  in  price.  Write  for  illustrated  circular 
giving  detailed  particulars  of  the  work  they  perform,  their  con- 
struction, price,  &c.  State  purposes  for  which  you  desire  an  engine. 
We  will  advise  on  the  model  most  suited  to  your  requirements. 


JELBARTS   PROPRIETARY  LIMITED, 

CMPIMirCPQ Makers  of  Crude  Oil  Engines,  Suction  Gas  Plants,  Hopper 

UillUlliUtilO        Cooled   Engines,   Crude  Oil   Road  Rollers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballarat,  Yictoria.  Challis  House,  Martin  Place,  Sydney. 

AND  AT  MELBOURNE  AND  BRISBANE. 
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Farmers^    Experiment   Plots 

Wheat  and  Oat  Experiments,  1919. 


Riverina  and  South-western  Slopes. 


G.  C.  SPARKS,  Acting  Inspector  of  Agriculture. 

The  1919  series  of  wheat,  oat  and  barley  experiments  in  the  Riverina  were 
located  as  under  :-  - 

R.  H.  Thackeray,  Woomaek,  Young. 

H.  M.  Hall  aryj  Sons,  Studbrook,  Cunningar. 

D.  and  J.  Gagie,  8py  Hill,  West  Wyalong. 

Johns  Bros.  (R.  B.  Robb,  manager),  Wollongough,  Ungarie. 

G.  H.  Cox,  ()akleigh,  Ganniain. 

M.  J.  Carew,  Selbourne,  l>eniliquin. 

H.  W.  Belling,  Bexley,  Lockhart. 

Eulenstein  Bros.,  Back  Creek,  Henty. 

Jennings  Bros.,  Urunga,  Culcairn. 

A    McDonald,  Bright  View,  Balldale. 

T.  E.  Kendall,  Mayburn,  Ralvona. 

Results  are  available  from  only  nine  centres,  however,  owing  to  the  total 
destruction  of  the  crops  at  Cunningar  by  a  hailstorm  of  phenomenal  severity, 
and  to  a  total  failure  at  West  Wyalong  consequent  upon  the  droughty 
conditions  prevailing  there,  coupled  with  the  heavy  nature  of  the  soil  upon 
wliich  the  plots  were  located. 

The  Seaspn. 

Dry  conditions  prevailed  throughout  the  summer  of  1918-19.  Except  at 
Culcairn  and  Ralvona,  the  experiments  were  on  fallow,  but  as  in  most  cases 
the  initial  ploughing  was  done  in  (September,  1918,  the  benefit  of  the  August 
precipitation  was  very  largely  lost,  and  at  the  commencement  of  the  sowing 
season  the  fallow  held  a  very  small  reserve  of  moisture.  Germination  was, 
however,  satisfactory  on  the  whole,  and  good  rain  fell  during  May.  The  late 
winter  and  spring  months  were  extremely  dry,  but  the  crops  held  out  faii'ly 
well  and  the  rain  of  early  October  assured  a  light  harvest. 

The  exporiirionts  varied  in  size  from  thirteen  to  eighteen  plots,  each  of 
2  acre,  and  included,  besides  the  u&ual  variety  and  manurial  trials,  trials  of 
early  v.  late  sowing,  crop  harrowing,  graded  v.  ungraded  seed,  acclimatized  v. 
unacclimatized  seed,  fallowing  tests,  rates  of  seeding  tests,  and  also  variety 
trials  of  oats  and  barleys. 
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Seeding  was  in  some  cases  unavoidably  later  than  it  should  have  been^ 
various  influences  co-operating  to  delay  the  operation — -notably  difficulties  of 
soil  preparation  owing  to  the  dry  conditions  prevailing,  additional  cultivation 
rendered  necessary  by  weed  infestation,  and,  lastly,  the  influenza  epidemic. 

As  no  new  varieties  were  under  trial  during  the  past  season,  details 
regarding  the  varieties  are  uunpcessary,  but  it  is  interesting  to  note  that  at 
three  centres  Hard  Federation  was  the  highest  yielding  variety,  and  it 
showed  a  slightly  better  average  than  Federation  over  the  whole  series. 
Warden  was  top  yielder  at  Henty  and  Lockhart,  but  it  seems  unlikely  that 
it  will  replace  the  standard  varieties  at  Lockhart,  it  being  I'ather  a  late 
maturer  to  be  profitable  there,  particularly  as  a  hay  variety. 

The  germination  of  Canberra  was  verj^  defective  and  its  yield  was 
nuiterially  reduced  thereby,  but,  although  subjected  to  the  most  trying 
conditions  in  common  with  other  late  sown  varieties,  it  was  the  highest 
violder  at  two  centres. 


Auk- 

Pt8. 

K 

AiNFALL  during  Fallow. 

19 
Feb. 

• 

1M.S. 

Jan. 

19, 
March. 

April. 

Tot*l. 

.Sc|.t. 
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Pts. 
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Pts 

Pts. 

Pts. 

Pts. 

Pts. 
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Pts. 

Voung     
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56 

71 

23 

21 

13 

176 

81 

59 

581 

Ungarie 
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60 

71 

5 

58 

27 

I.S3 

30 

67 

633 

Deniliquin 

83 

58 

S 

190 

176 

51 

566 

Lockhart 

319 

64 

54 

27 

11 

118 

45 

90 

728 

Hentv      

43 

43 

4 

55 

71 

65 
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387 

Kalldale 

202 

124 

120 
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1 

97 

151 
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... 

Ha 

ISFALL  during  Growing 
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June. 

July. 
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Sept. 
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Nov. 
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Effective 
Rainfall. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 
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Young 

283 

72 

5.-) 

149 

135 

60 

!» 

369 

469 

Ungarie       

280 

20 

15 

57         54 

50 

495 

Deniliquin 

231 

76 

23 

33         68 

72 

98 

477 

Lockhart     ... 

163 

90 

62 

72         60 

102 

46 

505 

Henty 

145 

7H 

80 

63  !       64 

86 

.., 

555 

Balldale       

117 

92 

39 

115  1       84 

51 

159 

496 

Culcairn 

187 

119 

71 

120  1       94 

1 

134 

36 

420 

419 

Soil  and  Cultural  Details. 
Young. — Red  loam  soil.  Ploughed  August  and  September,  1918  ;  har- 
rowed, November;  disced,  middle  of  April,  1919;  cross-harrowed,  scarified, 
and  harrowed  at  iend  of  May.  Late  cultivation  was  rendered  essential  by 
thistle  infestation.  Sown  3rd  and  4th  June;  58  lb.  seed,  56  lb,  super- 
phosphate.    Harvested,  15th  December. 
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f/n<7a We. —Red  loam.  Ploughed  July,  1918;  harrowed,  9th  September 
and  20ch  March.  Early  sowing  15th  April ;  42  lb.  seed,  56  lb.  superphos- 
phate. Late  sowing  10th  June  ;  55  lb.  seed,  60  lb.  superphosphate.  Rainfall 
on  late  sowing,  188  points. 

Ganmain. — Red  loam.  Ploughed  August,  1918  ;  spring-toothed  November 
and  March  ;  harrowed  before  seeding.  Sown  19th  May  ;  56  lb.  seed,  56  lb. 
superphosphate. 

Deniiiquin. — Grey  loam.  Ploughed  21st  September,  1918;  spring- 
toothed,  8th  March,  1919;  rolled,  9th  April;  spring- toothed,  13th  May  ; 
harrowed  and  sown,  I4th  May;  crop  harrowed,  l.st  Augasfc^  65  lb.  seed, 
56  lb.  superphosphate.     Harvested,  6th  December. 

Lockhart. — Red  loam.  Ploughed  in  August^  1918  ;  disced,  February, 
1919;  harrowed  and  spring-to^)thed  in  April.  Sown,  12th  May;  55  lb. 
seed,  56  lb.  superphosphate.     Harvested,  Sixl  December. 


Resu«,ts  of 

Wheat  Variety  Trials. 

c 

a 

•3 

i 

. 

0 

d 

Variety. 

Hi 

a 
s 

1 

■3 

c 

e 

1 

1 

1 

1 

o 
>> 

S       i 

6 

a 

1 

1 

s 

bus.  lb. 

bu8.  lb. 

bus.  lb. 

bu8.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

Hard  F  ederatioii 

12    66 

2    48 

6    32 

8    32 

9    12 

(ailed. 

7    52 

Federation 

9    48 

4    .13 

5    11 

5    67 

6    49 

Il"l9 

5    52 

5"49 

5    21 

Marshall's  No.  3 

10    23 

9    23 

8    23 

4    37 

7      I 

failed. 

Warden           

8  "23 

9    47 

11     27 

failed. 

Bonien  . .           

3"  14 

7"  1 

6    15 

7    24 

11     21 

5    20 

6"28 

2      4 

Vandilla  KinK 

8"29 

2    17 

6    44 

2      3 

8    16 

10    48 

6    39 

6    51 

failed. 

Major 

«    55 

., 

8    69 

9    40 

9    46 

failed. 

4     41 

(ailed. 

Canberra 

8      6 

2    13 

7  "18 

3    20 

5      4 

3    39 

(ailed. 

7    36 

(ailed. 

rmv>roved  Steinwedel 

1    57 

5   5e 

6    24 

6    53 

(aile<l. 

Bunyip..         

1    4<. 

« Jolden  Drop 

1    39 

, . 

Florence         

1      9 

Thew 

2"  48 

Firbank           

5"  6 

Cleveland        

6    43 

faifed. 

Ourrawa 

1 

6    20 

Zealand           

1 

.'^.31 

! 
] 

.. 

Henty — Red  loam.  Ploughed  early  in  September,  1918;  spring  toothed 
November  and  in  April,  1919.  Early  sowing,  22nd  April;  46  lb.  seed, 
56  lb.  superphosphate.  Late  sowing,  14th  June;  GO  lb.  seed,  45  lb. 
superphosphate.     Harvested,  2nd  December. 

Gnlcairn. — Red  loam  ;  stubble  land.  Ploughed  early  in  May,  1919,  and 
harrowed.  Harrowed  and  sown,  7th  June ;  57  lb.  seed,  GO  lb.  super- 
phosphate. 

Balldale. — Red  loam.  Ploughed  August,  1918;  harrowed  in  September  ; 
disced  early  in  May  and  spring-toothed  and  harrowed  three  times ;  a  heavy 
infe-station  of  black  oats  rendered  sustained  cultivation  necessary.  Sown 
5th  June;  56  lb.  seed,  .""jG  lb.  superphosphate.  Harvested,  7th  and  12tli 
December. 

Rnliona. — Grey  loam,  alluvial ;  stubble  land.  Ploughed  end  of  April, 
1919  ;  harrowed  twice;  sown  12th  June,  60  lb.  seed,  60  lb.  superpho-phate. 
Harvested,  10th  December.     Rainfall  not  available,  but  conditions  extremely 
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dry.  The  seed  bed  was  slightly  moist  and  a  little  rough.  Seeding  was 
followed  by  a  prolonged  period  of  unusually  severe  frost,  alternating  with 
bright,  warm  days,  which  completely  dried  out  the  sped-bed  and  formed  surface 
incrustation.  A  large  amount  of  seed  malted,  and  the  residue  of  most 
varieties  was  apparently  unable  to  penetrate  the  crust  except  in  the  shade 
of  green  timber,  where  germination  was  satisfactory  in  all  varieties.  The 
stand  of  all  plots  except  Federation,  Hard  Federation  and  Bomen  and  of 
the  oat  plots  was  a  total  failure,  and  re-seeding  was  necessary. 

The  Mauurial  Trials. 

Manurial  trials  were  carried  through  at  seven  centres.  It  might  have 
been  anticipated  that  in  such  a  season  the  unmanured  plots  would  have 
suffered  severely,  and  it  will  be  noticed  that  almost  every  application  of 
manure  brought  about  a  substantial  increase  in  yield,  the  i  cwt.  superphos- 
phate giving  an  addition  of  3  bushels  34  lb.  on  the  average  against  the 
unmanured  plot,  or  upwards  of  101  per  cent.  The  70  lb.  dressing  of  superphos- 
phate, while  a  failure  at  Deniliquin  and  Lockhart,  was  the  highest  yielder  at 
Young,  Garlmain  and  lialldale.  At  Lockhart  the  lighter  dressing  of  42  lb. 
and  no  man^iring  failed,  and  crops  were  fed  off. 

Basic  superphosphate  was  tried  at  Henty,  and  while  giving  an  increase  of 

67  per  cent,  against  the  unmanured  plot,  did  not  compare  at  all  favourably 

with  superphosphate,    being   outyielded    by    the   06  lb.  application   by  3^ 

bushels.  V 

Results  of  Wheat  Manurial  Trials. 
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7      6 
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4    43 
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10      5 
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10      8 

3    25 

7      1 
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3    56 
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8      9 

6    36 

421b 

8    12 

4    49 

5      4 
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10    35 

7      8 

5    58 

Basic  Superphosphate,  56  lb. 

8      2 

No  manure        

6    16 

3      6 

2    45 

5      1 

failed 

4    47 

'i    47 

3    31 

Varieties  used  -at  Balldale,  Yandilla  King:;  all  other  plots— Federation.  ■  • 

Early  v.  Late  Sowing. 

Early  versus  late  sown  plots  were  included  in  the  Ungarie  and  Henty 
experiments,  the  results  being  : — 

Henty. 
Early  sown  {2'2nA  April,  1919) —       Late  sown  (14th  June,  1919) — 

Bomen 11  bus.  211b.  Bomen 3  bus.  55  lb. 

Federation  ...     11   „     19  ,,  Federation  ...     3    „       3  „ 

Ungarie. 
Farly  sown  (15th  April,  1919)^ —       Late  sown  (10th  June,  1919) — 
Federation    ...     4  bus.  53  lb.  Federation  ...     2  bus.  1-2 lb. 

These  figures  indicate  an  advantage  of  2|  bushels  per  acre  upwards  in 
favour  of  early  sowing — a  result  that  might  have  been  anticipated,  the  season 
being  j)articularly  unfavourable  to  late  sown  crops. 
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Crop-harrowing  Experiment. 

This  was  carried  out  at  Deiuli(|uin.     Two  plots  of  Federation   were  sown 
under  precisely  similar  conditions  on  14th  May,  one  of  which  was  harrowed 
on  1st  August,  the  otiier  heing  untouched.     The  yields  were  as  follow  : — 
Crop  harrowed        ...  ...  ...      o  bus.  T)?  lb. 

Crop  not  harrowed  ...  ...     ^)     „     •^<)   „ 

Ei^uivalent  to  an  increase  of  6  per  cent. 

Graded  v.  Ungraded  Seed. 

Tliese  ti'ials   weie  located  at    lialldale  and   Ijockhart,   and    notli    lesulted 
.substantially  in  favour  of  graded  seed. 


Balldale. 

Lock ha it 

bus.     lb. 

bus      lb. 

(iraded         5      49 

C)      4  it 

L'^ngiaded    ...           ...           ...      ')      15 

f)        0 

Apprt^xiinate  inci'ease,  12  per 

cent. 

Acclimatized  v.  Unacclimatized  Seed. 

At  Deniliqviin  and  Young  plots  of  locally-grown  Federation  were  inckidcd 
to  conipar;>  with  that  supplied  by  this  Department,  In  both  cas«'s.  Iiowever, 
the  local  seed  was  from  the  19 IS  plots.     The  figures  are  :    - 

l)enili(juiii.  Young, 

bus.  lb.  bu.s.     lb. 

Local  seed         GO  10     L' -I 

Introduced  seed            ...      5  -^T  0     4^ 

E.xperience  indicates  that  better  results  are  likely  to  folhjw  the  use  of 
atclijiiatized  seed,  other  things  l)eing  e([ual,  especially  in  diier  districts. 

Fallowing  Experiments. 

These  were  carried  out  at  I'ngaiie,  and  included  fallowed  rrrsiis  non- 
fallowed  plots  and  also  worked  fallow  versus  unworked  fallow.  As  the  iion 
fallowed  plot  was  not  available  until  late  in  the  season,  this  .section. of  the 
experiment  was  seeded  along  with  the  late  sown  varieties,  and  was  suljjectrd 
to  particularly  unfavourable  conditions.  The  worked  versus  unworked  fallow 
plots  were  sown  early.  In  any  case  the  yields  are  only  appro.vimate,  as 
the  whole  of  the  fallowing  exi)eiiment  was  more  or  less  damage<i  by  sheep 
breaking  through  the  fence.      The  yields  were  : — - 

Fallowed  (sown  10th  June.  1919)      :2  bus.  12  lb. 

Non-fallowed  ,,  ...      1     ,,     40   ,, 

Worked  fallow  (sown  Kith  April,  1919)  ...      4     ,,     5:5   „ 
Unworked  fallow  ,,  ...      3     ,,     .'33   ,, 

Rate  of  Seeding. 

These  experiments  were  located  at  Ungarie  and  Balldale  and   were  under 
<lifierent  conditions. 

The  Ungarie  plots  were  sown  early  (10th  April),  and  in  accoi  dance  with 
past  experience  they  showed  a  substantial  margin  in  favour  of  the  medium 
rate  of  seeding. 

4'!  lb.  of  seed  per  acTc     ...  ...      4  bus.  53  lb. 

60  1b.  „  , 3     „      50 
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At  Balldale  a  late  sown  plot  (5th  June)  seeded  at  the  rate  of  40  lb.  pei' 
acre  was  included  at  the  request  of  Mr.  McDonald  to  test  a  local  custom  of 
light  late-seeding,  the  results  being: — 

40  lb.  seed  per  acre         ...  ...     6  bus.  49  lb. 

55  lb.     „         ,,  5    „     49  „ 

It  must  be  observed,  however,  that  these  yields  were  secured  under 
decidedly  abnormal  conditions,  and  are  therefore  of  little  value.  While  a 
thin  stand  may  be  expected  to  be  most  effective  under  drought  conditions, 
the  practice  of  late  seeding  at  materially  increased  rates  is  so  firmly  estab- 
lished that  it  does  not  admit  of  question. 

Oat  Experiments. 

Experiments  with  oats  were  included  with  the  wheat  experiments  at 
Young,  Ganmain  and  Ralvona  under  conditions  identical  with  those 
mentioned  above.  The  rate  of  seeding  at  Young  was  .51  lb.  per  acre,  at 
Ganmain  4.3  lb.,  and  at  Ralvona  55  lb. 


Variety. 

Young. 

Ganmain. 

Ralvona. 

bus.    lb. 

bus.     II). 

bus.    lb. 

Algerian       

16     10 

6    20 

Guyra          

17       1 

5      7 

Lachlan        

18    2o 

Ruakura       

8     35 

11       7 

Sunrise         

17    23 

Cut  for  hay. 

12     1.5 

At  Ganmain  the  Sunrise  plot  "  went  down  "  before  ripening  and  was  cub 
for  hay. 

Barley  Experiments. 

Trials  were  conducted  at  Young  and  Henty  with 

the  following  results  : — 


Varietj. 

Young. 

Henty. 

bus.     lb. 

bus.    lb. 

Cowra  36      

9       2 

Goldthorpe 

9     23 

17      5 

Kinver 

20    11 

Pryor           

19     40 

At  Henty  the  barleys  (sown  early  and  grown  under  identical  conditions) 
compared  most  favourably  with  the  wheat  plots,  the  heaviest  yielding  wheat 
plot  (Warden)  making  1 1^  bushels,  and  the  averages  for  barley  being 
19  bushels,  and  for  wheat  10^  bushels. 

At  Young  the  seeding  was  a  late  one,  and  the  barleys  were  outyielded  by 
several  of  the  wheat  plots. 
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Central-western  District. 


B.  C.  MKEK,  Assistant  Inspector  of  Agriculture. 

Grain  Trials. 
TiiK  past  season  has  been  the  worst  yet  experienced  by  the  wheat  growers 
in  this  district  ;  consequently,  results  must  be  studied  in  their  right 
perspective.  As  was  to  be  expected  in  a  dry  season,  the  quick-maturing 
varieties  generally  did  better  than  the  long  season  ones.  Canbena  seed 
was  badly  bluestoned  or  it  wouki  have  given  better  results. 

Most  of  the  plots  received  the  bulk  of  their  rainfall  in  the  month  after 
planting,  and  when  the  rain  held  off  the  plants  withered  away  and  looked 
hke  failure  in  August.  The  plots  were  eaten  off  by  slieep  at  this  stage,  as 
it  was  considered  the  root  systems  would  have  a  better  cliancc  of  keeping 
the  plants  alive  if  they  did  not  have  t(X)  much  top  to  support.  At  (Julgong 
and  Coolah  the  plots  were  complete  failures. 

In  oats,  the  wonderful  success  of  the  Department^d  varieties  at  I.yndliurst 
deserves  special  attention,  as  in  very  few  localities  is  anything  but  Algerian 
ijrown. 

liKSULTs  of  Grain  Trials. 


Altitude 

Averag-e  Kainfall. 

Raiiratl  diirin;; 
yrowiii;;  period 


S.  II. 
Holiiiisoti. 
Tallawanir. 


I,ti40fett. 


J.   MoiitffOiner\ , 
Coonaliaialiraii. 


l,«i!»  tfft. 


n.  J. 

Thompson, 
C'aiiowindra. 


J.  Welsh, 
Mudgee. 


0S4  feet.      |    1,536  feet. 


25*8l  iiichi-s.       -iO'lS  inches,       22'58  inches.  i25'3l  inches 


6-30  inches.        703  incho 


7 '54  inches.     2'82  inches. 


A.  K.  Hall, 
Cirenfell. 


760  feet. 


11.  Leabeater, 
Lvtidhurst. 


2,204  fuel. 


iO'64  inches.    2(r(W  inclies 
2'57  inches'.     9'5l  inches 


Wheat. 


bus. 

lb. 

bus 

lb. 

bus.  lb. 

bus. 

lb. 

Hard  Federation. . 

7 

23 

16 

44 

4     19 

6 

37 

Canberra    . . 

7 

40 

2     40 

6 

48 

Federation 

13 

13 

3     19 

5 

8 

Yandilla  Kiny: 

9 

0 

* 

5 

4 

Florence 

13 

411 

.Mar<iuis 

21 

7 

3 

44 

.Major 

11 

0 

Kvnicr 

12 

19 

Warren 

9 

9 

Homen 

8 

16 

Marshall's  No. 

3  . 

Si 

<  Cleveland  . . 

>5 

« 'iirrawa 

Oats. 

.Sunrise 

9 

1 

l>achlan 

7 

10 

Guvra  .      . . 

6 

9.9. 

Kuakura    .. 

8 

24 

Algerian 

'.0 


6 

71  0 

74  0 

68  0 

.">4  311 


Hay  Trials. 

Results  were  oidy  obtained  on  the  Central  Tableland  in  the  hay  experiments 
the  plot  at  Coonabarabran  failing.  Oats  gave  the  heaviest  yields,  and  the 
Department's  varieties,  8uniise,  Lachlaii  and  Guvra,were  ahead  of  all  others. 
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The  plots  at  Carcoar  and  Hobby's  Yards  were  eaten  off  by  sheep  during 
August,  and  yet  gave  satisfactory  results  eventually.  Patches  of  take-all 
and  bunt  were  noticed  in  the  wheat  crops  at  Carcoar,  and  loose  smut 
in  White  Tartarian  oats  at  that  place  and  Hobby's  Yards  ;  otherwise  very 
little  disease  was  present. 

Rain  came  early  at  inopportune  times  on  the  tableland,  but  late  rains  just 
saved  the  situation. 

Results  of  Hay  Trials. 


W.  Burns, 
Carcoar. 

N   S.  Meek, 
Hobby's  Yards. 

H.  Leabeater, 

Lyndhurst. 

Altitude       

2,673  feet. 

3,177  feet. 

2,204  feet. 

Average  Rainfall     

29'44  inches. 

30' lo  inches. 

26  68  inches 

Rainfall  during  growing 
period       

9*20  inches. 

1011  inches. 

9*51  inches. 

Sunrise 
Guyra 
Lachlan 
Algerian 

,,         (Farmers). 
Ruakura 
White  Tartarian 


Oats. 


1     16 


10 
9 


1     12 


1  18 
1  16 
1     10 


0     14       1 
0     10      3 


Zealand 

Wheat. 

1      7      1 

is"  0 
1      1      0 

0  16      2 

1  0      2 
0     18      1 

1 
1 

0 
0 
0 

0 

3 

0 

16 

18 
17 

2 
0 

2 
3 
2 

'  0 

Florence 

Marshall's  No.  3 

Somen          ...         ...          . . 

Cleveland 

,,         (Farmers) 
Marquis        

17 

Spring  Wheat  Trials. 

Farmers  in  the  colder^districts  are  often  delayed  in  their  planting  owing 
to  wet  weather,  or  to  the  previous  crop  (such  as  potatoes)  not  being  ready  to 
harvest  before  the  usual  planting  time.  Under  such  circumstances  it  Avould 
be  far  preferable  to  plant  at  the  end  of  August  or  early  in  September  than 
in  July,  when  the  soil  is  often  beaten  down  and  perhaps  waterlogged. 
Planting  late  like  this,  good  payable  grain  crops  will  be  obtained  instead  of 
very  inferior  hay  pelds. 

The  grain  in  the  varieties  under  trial  was  clean  and  plump,  and  compared 
more  than  favourably  with^early  sown  plots.  Sunset  was  the  first  to  mature,, 
with  Hard  Federation  next  in  order.  Marquis  and  Cleveland  (very  late 
maturers)  received  the|^benefit  at  a'critical  stage  of  131  points  of  rain  more 
than  varieties  which  had  already  ripened  off. 
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Results  of  Spring  Wheat  Trials. 


N.  S.  Meek, 
Hobby's  Yards. 

J.  S.  Singer, 

Coonabarabran. 

Altitude           

3,177  feet. 

1,669  feet. 

Average  Rainfall        

30- 15  inches. 

29-18  inches. 

Rainfall  during  growing 

period           

4  37  inches. 

1  '28  inches. 

bus.   lb. 

bus.   lb. 

Firbank            ...         ^ 

13     12 

• 

Hard  Federation        

12     19 

1     30 

Clarendon        

10    59 

• 

Florence           

9    30 

• 

Sunset 

8      6 

1      0 

Cleveland         

7     34 

• 

Thew     

«    20 

• 

Marquis            

5    38 

• 

*  Failure. 


North-western  District. 


R.  W.  McDIARMID,  Inspector  of  Agriculture, 

The  wheat  experimenta  conducted  during  the    past  year  iu  the  north-west 
were  located  on  the  properties  of  tlie  undermentioned  farmers : — 

W.  H.  Lye,  Loomberah,  Tamworth. 

J.  T.  Maunder,  The  Wilgas,  Pallamallawa. 

E.  Bower,  Hampton  Valley,  Warialda. 

W.  Palmer,  Pine  "View,  Narrabri. 

J.  Carroll,  Oak  View,  Narrabri. 

Jas.  Cherry,  The  Willows,  Wee  Waa. 

W.  Lennox,  Claremont,  Baan  Baa. 

Y.  C.  Ormiston,  Glenfenzie,  Gunnedah. 

•J.  Perry,  senior,  Killara,  Quirindi. 

Bignall  Bros.,  Arlington,  Manilla. 

The  experiments  comprised  variety  trials,  manurial  trials,  and  a  fallowing 
test.  Unfortunately  the  season  was  very  unfavourable,  and  no  grain  was 
harvested  except  at  the  three  first-mentioned  centres.  The  remaining  districts 
produced  nothing  ;  and  when  it  could  be  seen  that  a  payable  crop  was  impos- 
sible, the  plots,  like  crops  in  general,  had  to  be  fed  to  starving  stock.  The 
plots  harvested  were  also  fed  off  early  in  the  season,  which  proved,  under  the 
circumstances,  a  disadvantage. 

The  Season. 

The  rainfall  during  the  year  was  extremely  low  at  each  centre,  and  as  the 
previous  year  was  a  dry  one  there  was  such  a  scarcity  of  moisture  in  the  land 
as  to  make  failure  inevitable.     The  autumn  was  very  unfavourable,  and  the 
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seed-bed  could  only  be  prepared  with  difficulty  and  not  satisfactorily.  The- 
sowings  were  all  late,  and  there  was  no  opportunity  of  cleaning  the  land 
Ijefore  performing  the  operation.  A  good  year  being  expected  after  the  1918 
drought,  and  the  crops  showing  excessive  growth,  they  were  practically  all 
fed  ofl"  during  the  winter  months.  Good  rains  did  not  eventuate,  howevei-,. 
and  many  of  the  crops  never  grew  again.  Crops  not  fed  off  yielded  the 
best.  The  rainfall  at  the  centres  where  some  grain  was  harvested  was  as. 
follows  : — 


Locality. 

April. 

'  Mav.      ! 

1 

June. 

July. 

Aujnist. 

September. 

October. 

Total. 

Tam  worth    . . . 

Pallamallawa 

Warialda 

PU. 

87 
46 

211 
351     i 
350 

Pts. 
65 

22 

Pts. 
50 
37 
30 

Pts. 
97 
65 
52 

Pts. 

66 

10 

9 

Pts. 
217 
101 
121 

Pts. 

792 
610 

r)84 

The  May  rainfall  was  utilised  for  preparing  the  seed-bed,  and  the  October 
rainfall  was  too  late  to  benefit  the  crops  very  much.  Tn  ordinary  seasons. 
the  October  rainfall  would  have  benefited  the  crops  considerably,  but  they 
matured  very  rapidly  during  the  spring  and  winter  months,  and  the  •arlj 
varieties  wen::  within  a  few  days  of  stripping  when  the  October  fall  occurred. 
I.Ate  varieties  which  were  not  too  near  maturity  did  lienefit  considerably  by 
the  October  falls. 

Results  at  Various  Centres 

Tamworth. — The  following  table  .shows  the  yields  obtained  at  Tamworth,. 
where  the  plots  included  long  and  short  fallowed  land  and  land  prepared  only 
with  the  spring-tooth  cultivator. 


Results 

of 

Variety 

Trials  at  Tamworth. 

Long  V.  Short  Fallow. 

Preparation  with  Spring-tooth  Cultivator. 

Bushel 

Bushel 

WeighU  by 
Chondro- 

Variety, 

Long 
Fallow. 

Short 
Fallow. 

Weights  by 
Chondro- 

Variety. 

Vield. 

meter. 

nieter. 

lb. 

bus. 

ib.l 

bus 

lb. 

lb. 

bus.   lb.. 

621 

Marshall's  No.  3 

8 

36 

4 

26 

62 

Currawa 

9    29 

62i 

Yandilla  King. . 

11 

6 

6 

u 

57 

Bonien 

10      2 

m 

Cleveland 

1-2 

50 

S 

26 

60} 

Federation    . . 

10    45 

61 

Marquis . . 

12 

0 

3 

43 

62 

Cowra  No.  15 

10    43 

63 

Clarendon 

14 

0 

8 

6 

60 

Comeback     . . 

8      8 

63i 

Hani  Federation 

14 

0 

2 

45     1 

58 

Cumberland . . 

9      0, 

64 

Rattling  Jack  . . 

12 

4 

6 

32     ' 

m 

Huron 

3    42 

.59 

Rvnier 

12 

24     1 

6 

10    j 

56J 

Avoca 

9      6 

61i 

Zealand 

11 

■2    \ 

4 

65 

57 

Thew 

6    63 

58 

Penny < 

7 

20    j 

3 

45     j 

59^ 

Cedar 

7    62 

64 

Canberra 

15 

40     i 

7 

22    ; 

56i 

Huguenot     . . 

5      4 

62i 

Florence 

18 

28 

6 

24 

57 

Medeah 

6    24. 

60J 

Sunset i 

13 

20     I 

4 

20 

61 

Bunyip  . . 

11 

15     1 

4 

46     1 

62 

Pusa  No.  4 

12 

0 

4 

20     t 

60 

American  No.  8 

16 

24 

3 

44 

61 

Red  Wings 

15 

0 

6 

50 

1 

62 

Currawa 

11 

20    1 

1 

4 

I 

The  varieties  were  sown  in   their  respective   seasons,    the   slow-growing- 
varieties  being  sown  in  May  and  the  quick-growing  ones  on  1st  July.     AIL 
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plots  were  fed  off  heavily  with  sheep  late  in  July  and  early  in  August,  after 
which  they  were  harrowed.  The  preparation  of  the  land  in  the  case  of  the 
long  fallow  consisted  of  a  ploughing  in  September,  cultivation  with  spring- 
tooth  in  November,  and  sowing  to  maize,  which  failed  to  germinate.  The 
short  fallow  section  was  ploughed  in  December  and  harrowed  down  in 
March.  Both  sections  were  spring-tooth  cultivated  in  April  and  sown 
May-July. 

In  order  to  test  a  cultivation  method  that  is  occasionally  practised,  certain 
land  which  had  been  sown  in  May  of  the  previous  year  and  the  crop  on 
which  had  been  fed  off  with  sheep,  was  prepared  for  a  second  crop  by 
working  with  the  spring-tootlv  cultivator  in  May,  1919,  and  again  in  June 
after  the  good  May  rains.  Sowing  took  place  on  the  5th  and  12th  June 
on  an  ideal  seed-bed. 

The  sections  that  were  treated  differently  soon  showed  marked  differences, 
more  so  than  in  normal  years.  In  some  instances  the  variation  in  yield  was 
as  much  as  50  per  cent,  in  favour  of  properly  long-fallowed  land. 

The  good  results  obtained  from  the  use  of  the  spring-tooth  cultivator  on 
the  non-fallowed  land  demonstrate  the  value  of  that  implement  for  quick  and 
cheap  methods,  and  agree  with  those  of  previous  years  in  the  Quirindi  district. 
The  comparative  increase  over  the  December-ploughed  land  is  due  to  the 
better  seed-bed  produced.  The  Decemljer-ploughed  land  was  ploughed  dry 
and  turned  up  rough,  and  it  never  compacted  properly. 

The  samples  of  grain  were  mostly  good  ones.  The  bushel  weight  of  each 
variety  is  shown,  the  best  being  Canberra  and  Rattling  Jack,  with  Huron  at 
the  bottom. 

Results  of  Ma nu rial  Trial  at  Tam worth. 
Variety^— Canberra. 


Manure  per  acre. 

Long  Fallow. 

Short  Fallow. 

Nil 

25  lb.  Superphosphate     ... 
50   „ 

bus.    lb. 
15     40 
15       2 
15     26 

bus.    lb. 
7     22 
7     45 
7     60 

Warialda. — The  varieties  grown  at  Warialda,  with  their  respective  yields, 
mre  as  follow  : — 


Rksults  of  Variety 

Trials  at  "Warialda 

Variety.                        Yield. 

Variety. 

Yield. 

Bunyip 

■Canberra        

Steiuwedel 

Sunset 

Hard  Federation 

bus.  lb. 
6       1 
5      7 
4     15 

2  46 

3  54 

1 

i  Federation     

,  Boraen             

Rymer           

Marshall's  No.  3 
Currawa         

bus.  Id, 
2    24 
1     35 

1     12 
0    52 

eaten  out 
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The  land  at  Warialda  was  prepared  with  the  spring-tooth  cultivator  in 
February,  and  again  in  May  for  the  lat€  sown  varieties.  The  late  wheats 
were  sown  on  20th  May,  and  the  quick  growers  on  J  2th  June.  The  final 
figures  were  very  much  reduced  by  an  unusually  heavy  visitation  of  parrots. 

Pallamallawa. — 'J'he  eai-ly  maturing  varieties  here  would  have  returned 
up  to  four  bags  per  acre  had  not  the  parrots  caused  so  much  damage.  The 
wheat  had  to  be  harvested  before  being  properly  matured  to  get  any  grain 
at  all.  Sunset,  Florence,  Bunyip  and  Canberra  proved  the  best,  and  about 
two  bags  per  acre  were  harvested  from  each.  The  rainfall  here  was 
extremely  low,  and  Hunset  matured  a  fair  crop  on  112  points  of  rain  from 
the  date  of  sowing.  It  was  sown  on  10th  June  and  harvested  early  in 
October.  All  the  varieties  were  fed  off  with  sheep,  for  they  made  very 
i-apid  growth  in  June  and  promised  well.  They  would  have  yielded  fair 
returns  had  this  been  omitted.  The  land  wa.s  ploughed  for  the  plots  early 
in  January  and  disc-cultivated  early  in  May.  .Sowing  took  place  on  8th 
May  with  all  varieties,  excepting  Sunset. 

All  the  other  plots  sown  were  fed  to  starving  stock  when  it  was  seen  the 
prospects  were  hopeless. 

Conclusions. 

Valuable  conclusions  can  be  drawn  from  the  results  from  those  plots 
harvested,  and  especially  those  in  the  Tamworth  district.  In  every  instance 
where  it  was  adopted,  the  working  of  the  land  after  the  rain  gave  growth 
and  returns  superior  to  that  worked  only  prior  to  the  rain  and  while  the 
land  was  dry.  The  value  of  a  properly  compacted  seed-bed  was  again  very 
plainly  demonstrated  in  the  long  and  short  fallowing  plots  at  Tamworth,  and 
the  May  preparation  with  the  spring-toothed  cultivator  only.  The  use  of 
superphosphate  with  a  quick  maturing  variety  on  the  long  and  short 
fallowed  land  is  unnecessary. 

The  good  yields  on  the  long  fallow  at  Tamworth  plainly  demonstrate  the 
value  of  that  system  in  the  north-west,  and  should  be  sufficient  to  induce 
more  farmers  to  adopt  it.  The  results  at  Tamworth  explain  why  good  crops 
can  be,  and  were,  grown  side  by  side  with  failures  under  the  same  rainfall. 
When  farmers  appreciate  the  reason  more  fully,  and  adopt  more  thorough 
methods,  superior  yields  will  be  harvested,  and  the  idea  that  some  farmers 
are  "  very  lucky  "  will  be  exploded. 


Possibly  others  besides  a  recent  Port  Macquarie  correspondent  have  medi- 
tated the  possibilities  of  a  large  galvanized-iron  tank  for  the  making  of  silage. 
The  capacity  of  that  of  the  correspondent  was  1,000  gallons,  and  the  crops 
to  be  ensiled  Sudan  grass,  saccaline  sorghum  and  broom  millet. 

The  tank  mentioned  would  be  quite  useless  for  making  silage,  as  crops 
cannot  be  ensiled  satisfactorily  unless  in  fairly  large  quantities — say  from 
70  to  100  tons.  Under  such  circumstances,  we  would  advise  cutting  the 
crop  and  endeavouring  to  cure  it  for  hay. — A.  H.  E.  McDonald,  Chief 
Inspector  of  Agriculture. 
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A  Note  on  the  Over-summering  of  Wheat 
Rust  in  Australia. 


\V.  L.  WATER  HOUSE,  B.Sc.  (Agr.),  ' 

Waher  and  Eliza  Hall  Agricultare  Research  Fellow,  University  of  Sydney. 

The  question  how  rust  of  wheat  survives  through  the  hot  Australian  summer 
and  successfully  infects  the  next  years  crop  is  of  the  utmost  importance, 
and  the  answer  should  be  found  if  the  disease  is  to  be  satisfactorily  dealt 
with.  Various  solutions  of  the  ])roblem  have  been  offered.  In  his  "  Rusts 
of  Australia,"  p.  69,  McAlpine  .suggests  that  the  self-sown  or  "'  vohmteer  " 
wheat  growing  in  the  paddocks  or  on  headlands  may  be  respon.sible  rather 
than  the  black  oats  and  other  grasses. 

In  the  cour.se  of  some  work  at  Sydney  University  dealing  with  the  rust 
problem  an  effort  was  made  to  secure  evidence  bearing  on  the  joint. 
Thanks  to  the  courtesy  of  Mr.  G.  Valder,  Under  Secretary  fot  Agriculture, 
and  his  officers,  visits  were  paid  to  certain  of  the  Government  expeiiment 
farms  where  wheat  is  an  important  ciop,  and  from  time  to  time  observations 
were  made  in  the  field.  The  period  that  was  covered  extended  from  June, 
1918,  till  March,  1919.  The  sununer  of  1918-1919  was  one  of  the  driest 
recorded  in  the  parts  visited ;  drought  conditions  were  general  and  no  rust 
epidemic  was  reported  anywhere  in  the  State.  ■ 

It  should  be  remembered  that  the  destructive  rust  of  the  wheat  crop  in 
Australia  is  the  Summer  Rust  or  Black  Stem  Rust  {Puecitiia  gramims).  A 
second  form,  known  as  the  Spring  Rust  {Puccinia  triticina),  occurs,  but  it 
is  usually  stated  that  this  does  little  damage.  The  Yellow  Stripe  Rust 
{P>iccinia  glumarum),  which  does  so  much  harm  in  Europe,  has  not  yet  been 
reported  from  Australia.  -i    . 

In  June,  1918,  abundance  of  self-sown  (from  shed  grain)  and  second-growth 
wheat  was  found  in  heavily  stocked  stubble  paddocks,  growing  in  the  shelter 
of  thi.stles  and  other  coarse  plants,  in  crops  of  rape,  on  headlands  under 
fences,  and  more  especially  round  haystacks.  It  was  also  present  in 
quantity  along  some  of  the  railway  tracki^.  On  the  leaves,  stems  and  ears 
of  this  volunteer  wheat  a  large  amount  of  summer  rust  in  the  uredo  and 
teleuto  stage  was  found,  as  well  as  the  liredo  stage  of  the  spring  rust. 
Uredospores  were  tested  and  proved  viable.  At  this  time  the  growing 
crop  was  about  .6  inches  high,  and  in  many  places  was  only  a  few  yards 
away  from  the  badly-infected  volunteer  wheat.  On  this  sown  crop,  how- 
ever, no  sign  of  summer  rust  was  discovered,  although  pustules  of  the 
spring  rust  were  plentiful  on  the  seedling  leaves.  .       .  . 
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At  the  end  of  August,  1918,  a  similar  state  of  affairs  prevailed.  Kusty 
volunteer  wheat  was  plentiful,  but  on  the  leaves  of  the  sown  crops,  now 
15  to  18  inches  high,  only  uredo  pustules  of  spring  rust  were  found.  One 
paddock  that  had  previously  been  observed  to  carry  much  rusty  volunteer 
wheat  had  been  ploughed,  but  growing  up  between  the  furrow  slices  were 
many  of  the  wheat  plants  with  both  forms  of  rust  on  them. 

Towards  the  end  of  November,  when  the  harvest  was  in  progress,  these 
districts  were  again  visited.  On  the  green  parts  of  plants  in  the  crop,  viable 
uredospores  of  both  rusts  were  found,  thou*  h  practically  no  damage  had 
been  done  to  the  crop.  Volunteer  wheat,  particularly  round  haystacks,  was 
red  with  summer  rust  on  all  above-ground  parts  of  the  plants.  The  field 
noted  as  having  been  ploughed  had  been  reploughed  and  cultivated,  but 
straggling  volunteer  wheat  ])lant8  carrying  viable  uredospores  of  both  rusts 
were  still  to  be  found. 

It  was  not  until  the  end  of  March,  1919,  that  the  next  inspection  was 
made.  The  summer  had  been  exceptionally  dry  and  very  hot ;  no  second 
growth  had  occurred,  the  stubble  having  been  killed  out  by  the  dry  weather 
in  most  places.  A  light  rain  in  February  had  germinated  much  of  the  shed 
grain,  but  on  these  seedlings  no  rust  was  discovered.  Only  in  one  place  was 
rusted  wheat  found ;  this  was  in  a  paddock  which  had  been  fallow  for  nearly  a 
year,  ploughed  a  couple  of  months  ])reviously,  and  at  the  time  of  the  visit  was 
being  cross-ploughed  and  harrowed  in  preparation  of  a  seed-bed  for  wheat. 
Here,  in  the  centre  of  several  much-grazed  tufts  of  wheat  that  had  assumed 
a  somewhat  perennial  nature,  were  found  uredo  pustules  on  leaves,  inner 
surface  of  sheaths  and  stems.  In  the  cases  examined  the  rust  proved  to  be 
the  spring  rust,  but  it  is  by  no  means  impossible  for  the  summer  rast  to 
have  also  been  present  in  some  of  the  tufts.  In  an  adjoining  paddock  the 
early  sown  crop  of  wheat  was  through  the  ground,  but  no  rust  jmstules  were 
found  in  it.  Numerous  pale  patches  were  observed  on  many  of  the  seedling 
leaves. 

While  these  observations  are  far  from  complete,  they  do  go  to  show  the 
importance  of  volunteer  wheat  as  an  agency  for  the  spread  of  rust  by 
means  of  the  uredospores.  It  is  hoped  that  other  observers  will  pay  atten- 
tion to  this  matter  in  order  to  try  and  complete  a  chain  of  evidence. 


A  Home-made  Rain  Gauge. 

A  HOME-MADE  ralu  gauge  can  be  made  of  a  kerosene  or  any  straight-sided 
tin,  the  open  end  being  carefully  cut  in  order  that  the  aperture  may  retain 
the  shape  of  the  bottom  of  the  tin  and  the  sides  remain  unbulged.  This 
should  be  set  in  a  cleared  spot  on  a  flat  surface.  To  ascertain  the  amount 
of  rain  that  has  fallen,  it  is  only  necessary  to  use  the  ordinary  rule.  An 
eighth  of  an  inch  represents  about  12 J  points;  ^-inch  25  points;  and  so  on. 
This  is  not  strictly  accurate,  but  sufficiently  so  for  farmers'  purposes.— 
A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 
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Field  Peas  as  Fodder* 

A  SuBSTiTUTi:  FOR  \Vhea.t  and  Oats. 


H.  WKNHOLZ,   H.Sc  (Agr.),  Inspector  of  Ajri ion  1  tune. 

With  the  present  extreme  scuieity  of  suit^ible  varieties  <»f  seed  wheat  <m<l 
oats  in  New  South  Wales,  many  tanners  will  naturally  look  for  some  sub- 
stitute fodder  crop.  The  claims  of  field  peas  as  an  efficient  crop  for  tlie 
purpose  might  well  be  taken  account  of  just  now. 

Field  peas  have  been  for  many  ycar^  tlie  most  popular  ci-op  with  orehardists 
in  many  districts  (especially  in  citrus  orchards)  jus  a  green  manure  and  cover 
crop.  On  maize  land  on  the  coast  which  has  been  continuously  cropped  ^or 
many  years  an<l  which  is  showing  signs  of  "  wejiring  out ''  (indiwited  l)y 
deficiency  in  humus  and  poor  j)hysical  condition),  field  |h«is  arc  l)eing 
increasingly  used  as  a  means  of  restoring  the  land  to  it.s  former  lilth  On 
the  Macleay  River  tht'y  are  b<'ing  more  and  more  extensively  sown  for  the 
combined  purpo.ses  of  soil  improvement  and  stock  feeding.  The,  seed  is 
usually  sown  after  the  early  maize  crop  is  ofi'  in  February,  March  or  .Vpi-il, 
and  the  growth  is  generally  fed  otl"  by  dairy  cows  during  July  «»»  August, 
when  there  is  a  shortage  of  winter  feed.  Farther  north  on  ihc  «so.ist>  where 
maize  is  sown  later,  the  best  farmers  are  sowing  field  peas  among  the 
maize  at  the  last  cultivation  (usually  during  February),  >hml  they  find  the 
legume  not  only  improves  the  soil  but  provides  a  sub^tiinivtl  bulk  of 
nutritious  feeil  for  dairy  coww  wlien  turned  on  to  the  uornstiilks  after  the 
maize  is  harvested.  The  system  is  usually  highly  successful  l^ec^'iaso  of  the 
good  autumn  rainfall  on  the  upper  North  Coast  and  the  fretjuent  drj  winter 
and  spring  months,  which  favour  late  plantings  of  maizt'  and  also  make;  feed 
of  the  kind  scarce  in  winter  and  spring. 

On  the  Northern  Tableland  and  in  the  wheat  districts  where  |her<^  is  a 
good  winter  rainfall  (such  as  tht^  Uiverina  and  Cenfcnil-wesbern  SFopes)  field 
peas  are  coming  to  the  front  as  a  fodder  crop  for  sheep ;  and  though  khey  hav<' 
not  yet  entered  into  the  regular  rotiition  to  any  extent  in  those  districts, 
their  value  in  this  direction  has  been  partially  proved  by  experiments.  In 
South  Australia  and  Victoria  the  use  of  field  peas  in  the  rotation  has  been 
definitely  established,  and  has  takei'  its  place  in  an  improved  system  of  mixed 
farming.  In  these  cases  field  peas  arc  used  alone,  and  where  vheJliand  oats 
are  unprocurable  for  seed  this  season,  farmers  in  those  whea1>  districts  that 
have  been  mentioned  might  well  consider  the  advisability  of  sowing  this 
substitute  on  at  least  part  of  their  land.  The  result  wilt,  perhaps,  lead 
them  to  realise  its  advantages  as  a  fodder  crop  and  for  soil  improvement. 
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Mr.  H.  Ross,  Manager  of  Wagga  Experiment  Farm,  supplies  the  following 
figures  for  wheat  after  various  fodder  crops  at  that  farm : — 


Previous  Crop. 

Yield  of  Wheat. 

J915, 

1916. 

1917.                1018. 

1919. 

Average 
6  years. 

Rape 

Peas     

Barley . . 
Vetches, 

bus.  lb. 

14  47 

15  63 

14  38 

15  35 

1 

bus.   lb. 

8    27 

Itf      0 

13     11 

15     19 

bu.'.    lb. 

16  7 
20    40 

17  6 

17    47 

bus.   lb. 
3    30 
9      0 
6      7 
8    23 

bus.    lb. 
4    46 

10      7 
8    50 

6    47 

bus.   lb. 

9     32 

14     20 

11  58 

12  46 

In  other  cases  where  wheat  and  oats  are  used  exclusively  for  winter  fodder 
on  the  coast  and  tablelands,  and  for  hay  for  farm  use  in  some  of  the  wheat 
districts,  there  is  room  for  tho  inclusion  of  field  peas  in  cultivation  with  these 
cereals  to  the  extent  of  saving  at  least  a  quarter  or  a  half  of  the  cereal  seed, 
and  at  the  same  time  securing  a  heavier  growth  of  Ijetter  balanced  and  more 
nutritious  fodder  or  hay. 

On  many  parts  of  the  coast  and  tablelands  there  are  numerous  soils  not 
naturally  fertile  which  are  beit)g  cropped  with  summer  and  winter  fodders 
alternately  without  any  legume-s — a  system  which  must  inevitably  lead  to  soil 
exhaustion  very  quickly,  and  render  the  profitable  growth  of  such  crops 
absolutely  dependent  on  a  good  rainfall  and  the  use  of  increasing  quantities 
of  fertili.sers.  The  present  shortage  of  wheat  and  oats  will  really  be  a  boon 
to  these  farmers  if  they  a\  ill  replace  the  cereals  wholly  or  in  part  by  field 
peas  and  utilise  the  growth  for  feeding  oflP  as  much  as  possible. 

Varieties. 

Very  few  varieties  of  field  peas  have  been  tested  in  New  South  Wales  ; 
and  there  is  room  for  improvement  on  the  varieties  known  here,  according  to 
tlie  u«e  made  of  the  crop — whether  for  green  fodder,  hay,  or  green  manuring 
— ill  different  districts.  By  the  courtesy  of  the  United  States  Dejiartment 
of  Agriculture,  over  fifty  varieties  are  now  under  trial  on  the  experiment 
farms  in  this  State,  and  the  Department  here  hopes  to  establish  the  best  in 
the  most  suitable  localities.  There  is  a  wide  difference  in  fodder-producing 
capacity  and  also  in  time  of  maturity  ;  and  varieties  will  be  found  to  suit  the 
maturity  of  dififerent  wheats  and  oats  which  are  grown  for  green  fodder,  so 
that  the  peas  can  be  used  in  combination  with  the  cereal — both  reaching  the 
right  stage  for  fodder  together.  It  seems  as  if  the  varieties  with  small  seeds 
will  be  the  most  desirable,  provided  they  produce  the  growth  of  fodder, 
because  they  considerably  cheapen  the  cost  of  seeding — less  seed  being 
required  of  them  to  sow  an  acre.  Several  of  the  new  varieties  are  more 
promising  in  this  respect  than  the  kinds  we  already  know. 

The  chief  varieties  recently  tried  in  New  South  Wales  are  Grey,  Blue, 
Canada,  and  Egyptian  or  Dun.  These  may  be  considered  to  be  broad 
classifications  based  on  colour  of  seed  more  than  anything  else.  Grey  and 
Blue  are  practically    tie  only  ones  obtainable  from  seedsmen.  ..-,•  .  :..  . 
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The  Giey  field  pea  is  a  late  variety,  with  fairly  large  grey  seeds  mottled 
with  brown.  It  matures  with  Huguenot  wheat  and  with  Algerian  oats,  and 
lis  the  favourite  variety  for  green  fodder  or  green  manuriiig  on  the  coast. 
It  produces  more  forage  than  the  Blue  variety,  and  is  also  usually  quoted  at 
about  half  the  price  of  the  latter,  being  at  present  at  about  10s.  j:>er  bushel. 

The  Blue  variety  is  eai-lier  and  not  such  a  good  fodder  sort,  but  matures 
with  earlier  grains  like  Thew  wheat  or  Sunrise  oats. 

The  Canada  variety  is  a  sm^l  white-seeded  kind  which  matures  about  the 
same  period  as  the  Blue,  and  is  a  heavier  yielder  of  fodder.  Egyptian  or 
Dun  is  a  large  dun-coloured  seed,  producing  a  good  growth  of  foddei-  and  is 
•slightly  earlier  than  Grey, 

Sowing. 

The  best  results  have  been  obtained  from  sowing  sufficiently  early  in 
autumn  to  get  a  good  growth  liefore  winter.  During  ver}'  cold  weather  in 
the  colder  districts  little  growtli  is  made,  but  although  the  crop  remains 
practically  stationary  (except  in  the  warmer  climates^  it  resumes  growth  in 
•early  spring.  As  a  fodder  crop  it  does  not  seem  to  have  been  very 
successful  if  the  sowing  is  delayed  till  spring.  In  the  warmer  districts  such 
as  the  coast  it  makes  good  growth  as  a  rule  if  sown  during  April  or  May, 
whereas  in  the  tablelands  districts  it  should  either  be  sown  ir  February  or 
March,  or  left  till  early  spring.  High  temperatures  and  frost  are  both 
injui'ious  to  field  peas,  not  so  much  in  the  younger  stage  as  at  the  flowering 
and  early  podding  stages. 

The  rate  of  seeding  depends  on  the  size  of  the  seed  and  the  fertility 
•of  the  soil.  For  broadcasting  on  moderately  fertile  soil,  from  \\  to  '1^ 
bushels  are  required — the  smaller  quantity  being  used  with  a  small  seeded 
variety.  On  fertile  alluvial  soil  these  amounts  may  be  reduced  by  half  a 
•bushel,  while  if  sown  in  the  growing  maize  crop,  or  with  a  combination  crop 
like  wheat  or  oats,  from  ^  to  1  bushel  only  will  be  necessary — the  amount  of 
grain  being  reduced  accordingly.  If  sown  in  drills  these  quantities  may  be 
still  further  reduced. 

(Pea's  may  be  sown  fairly  deeply  compared  with  most  other  seeds  (except 
-on  heavy  clay  soils).,  even  ploughing  in  4  or  5  inches  deep  on  sandy  loams  or 
light  soils — following  with  a  shallow  drilling  or  broadcasting  of  the  cereal  if 
used  in  combination. 

N  >  fertiliser  has  given  such  good  results  with  peas  as  superphosphate 
alo/ie — ^from  |^  to  1  cwt.  being  recommended,  the  smaller  quantity  in  the 
drier  districts,  and  the  laiger  amount  on  the  coast.  There  is  every  reason 
vto  helieve  that  better  yields  of  maize  and  summer  crops  on  the  coast  will 
.follow  from  fertilising  the  pea  crop  than  from  directly  manuring  these  crops. 

Harvesting,  Utilisation  and  Yields. 

Field  peas  sown  alone  are  seldom  harvested  for  hay  in  this  State,  partly 

•owing  to  the  somewhat  greater  difficulty  in  curing  the  crops,  but  probably 

more  tecause  of  the  trouMe  experienced  in  mowing  such  a  tangled  mass  of 

fodder  with  the  ordinary  mower.     Many  of  the  machinery  firms  in  Sydney, 
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however,  now  stock  a  pea  harvesting  attachment,  consisting  of  guards  which' 
protrude  forward  from  the  cutter  bar  of  the  mower,  and  lift  the  vines  fronii 
the  ground,  enabling  the  mower  to  pass  underneath  without  obstruction. 

Peas  are  quite  a  suitable  crop  for  grazing  off  with  cattle,  pigs  or  sheep.. 
The  best  way  to  avoid  loss  by  trampling  and  spoilage  is  to  stock  heavily  on. 
a  small  area  at  a  time,  using  temporary  fencing.  They  have  the  disadvantage 
of  not  being  able  to  "  come  again  "  after  grazing  like  rape,  hut  this  defect  is. 
overcome  by  making  successive  sowings  and  grazing  as  suggested.  The- 
yields  obtained  from  the  .subsequent  wheat  crops  at  Wagga  show  that  fieldi 
peas  cannot  be  ignored  in  the  rotation  in  similar  districts. 

From  the  yields  obtained  there  is  little  doubt  of  the  advantages  of  the- 
•substitution  (either  in  part  or  wholly)  of  field  peas  for  green  fodder  on  the 
coast.  Experiments  during  the  last  five  or  six  years  on  farmers'  experiment 
plots  have  shown  that  with  this  substitution  the  yield  from  the  combination 
crop  or  from  field  peas  alone  may  be  relied  on  to  average  from  2  to  ,3  tons. 
more  green  fodder  than  from  the  liest  wheat  or  oats. 

It  is  not  intended  to  deprecate  the  praiseworthy  efforts  of  those  who  have- 
grown  good  cereal  winter  fodders  on  good  land,  but  to  show  that  there  is- 
i-oom  for  still  further  improvement  by  the  inclusion  of  field  peas  as  one  of 
the  farm  crops. 


Japanese  Buckwheat  as  a  Honey  Producer. 

Hmplting  to  an  inquiry  as  to  the  virtue  of  Japanese  buckwheat  as  a  honey- 
producer,  the  Senior  Apiary  Inspector  wrote:  "When  flowering,  Japanese 
buckwheat  is  valuable  for  bees,  but  at  the  present  time  it  is  not  extensively 
grown  in  New  South  Wales.  I  do  not  consider  that  much  benefit  would 
be  derived  from  individual  apiarists  growing  the  buckwheat  for  stimulating 
the  bees  in  dry  seasons,  but  if  farmers  could  be  induced  to  grow  it  as  a 
profitable  crop  as  well,  a  good  deal  would  be  done  for  bee-keeping.  Thiw 
buckwheat  is  grown  fairly  extensively  in  America,  where  its  cultivation 
has  been  found  profitable  by  both  the  farmer  and  the  apiarist.  It  is  a  fairly 
sure  honey  producer  every  season,  and  an  endeavour  will  be  made  to- 
encourage  its  introduction  into  our  own  bee-keeping  localities." 


Immature  Sudan  Grass  is  Harmless  to  Stock. 

"I  H.4VB  sown  Sudan  grass,  Fetenta  and  Hungarian  millet,  but  they  have 
germinated  poorly  and  are  at  present  wilting  for  want  of  rain.  Do  any  of  then* 
generate  poison  or  is  it  safe  to  turn  the  stock  on  to  them  1 " 

The  foregoing  inquiry,  which  reached  the  Department  recently  from  a 
Trundle  correspondent,  was  replied  to  by  the  Chief  Inspector  of  Agriculture-' 
as  follows : — "  We  have  known  stock  to  be  fed  on  immature  Sudan  grass 
and  Hungarian  millet  in  a  large  number  of  cases,  and  no  cases  of  poisoning 
have  occurred.  The  Department  has  not  heard  of  poisoning  occurring 
through  stock  eating  Feterita  sorghum,  but  cases  have  been  reported  in 
America,  and  we  therefore  consider  there  would  be  some  risk  in  allowing 
hor.ses  to  feed  on  it." 
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The  Construction  of  a  Concrete  Block  Silo* 


A,  BROUKS,   Works  Overseer. 

'There  are  several  classes  of  material  that  can  be  used  for  the  construction  of 
•overground  silos;  they  are  principally  stone,  brick,  wood,  or  concrete.  Each 
•of  these  has  its  own  recommendations,  and  the  choice  depends  in  a  considerable 
•degree  on  which  is  the  nearest  to  the  farm,  and  its  cost  compared  with  the 
•others.  In  the  opinion  of  a  good  luiny  farmers  the  wood  silo  turns  out  the 
best  silage,  and  concrete  tlie  next  best,  but  the  point  i^  not  one  about  which 
ther^  is  entire  unanimity.  Both  stone  and  brick — unless  pla.ster>'d  with 
Hitiintnt  mortar — rabsorb  a  goo:i  deal  of  the  moisture  in  the  vegetable  material 
-ensiled,  and  the  "  cure  "  is.  therefore,  not  so  satisfactory  nor  th«'  fodder  so 
palatable  when  ultimately  fed  to  stock. 


^oo/~ 


*  3 


PLAN  OF  SILO 

Concrete  Block  Silo. 

~The  cheapest  form  of  concrete  silo  is  that  built  of  concrete  blocks  or  large 
-concrete  bricks.  These  are  most  exi)editiously  made  with  a  blcxk-making 
maehine,  but  a  home-made  mould  may  be  constructed  with  wood  and  plain 
iron,  which,  though  slower  in  turning  out  the  blocks  or  bricks,  will  be  found 
quite  satisfactory,  es})ecially  to  the  farmer  who  makes  up  lii.s  mind  to  iK\ak« 
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the  blocks  a  few  at  a  time  ku  otlierwise  slack  days.  Working  quietly  on  these- 
lines,  it  is  possible  for  a  farmer  to  collect,  at  a  minimum  of  expense,  the- 
necessary  material  for  a  structure  tliat  will  be  a  valuable  asset  on  his  farm,, 
and  a  cheap  insurance  against  ])eriods  of  scarcity. 

The  machine  for  making  the  blocks  at  present  costs  £60  at  least,  but  witli  a 
man  and  a  boy,  a  hundred  blocks  can  be  turned  out  in  a  day.  The  best 
type  of  machine  is  that  which  turns  out  the  block  face  downwards;  this, 
allows  for  a  better  class  of  material  being  used  on  the  face  for  weathering 
purposes.  With  a  home-made  mould  not  more  than  twenty  blocks  per  day 
can  be  finished. 

The  shape  of  the  block  referred  to  is  shown  on  page  174  (plan  of  l)lo<tk) 
and  the  mould  may  be  simply  a  four-sided  box,  with  the  necessary  cores  to' 
form    the   two    holes.      These  hoU^s  in   the  blocks    not    only  e<'onomise  in 
concrete  material,    but    form    a    cavity   in   the  walls,    which    acts    as   ai> 
inaulation, 

Si'ECinCATION. 

Concrete  Block  Silo.     Keif^ht  26  feet,  diameter  IH  feet. 

MaierUil.^-The  mixture  used  may  bo  sand  and  cement  for  the  face  (3  <>f  sand  to  I  of 
cf-racnt)  tamped  into  a  mould  about  f  inch  thick;  or  the  remainder,  5  of  gravel  and 
sand  to  1  of  cement.  About  .sixty  to  sixty-seven  blocks  are  made  from  a  cubic  yanL 
and   1,676  blocks,  including  eighteen  halves,  are  required  to  build  a  silo. 

Tliis  allows  for  footings,  which  may  bo  of  blocks  laid  as  shown  in  section ;  <n-  the  lower 
course  may  bo  of  concrete,  laid  in  the  trench  24  inches  by  8  inches  deep,  in  which  case 
Ij.'iSS  blocks  will  be  sufficient. 

Excavation.— The  lower  4  fe<  t  ',\  in  his  of  the  silo  is  set  into  the  ground;  tliis  reduces- 
the  labour  of  elevating  when  tilling  and  strengthens  the  silo.  If  the  ground  is  firm,  such 
as  hard  clay,  no  other  floor  requires  to  bo  provided,  but  if  it  is  soft,  a  concrete  flooi 
about  6  inches  thick  should  be  put  in.     No  drainage  from  the  floor  is  necessary. 

Walls.- — On  the  footings,  set  the  blocks  in  cement  mortar,  gauged  .'{  to  1,  and  with 
J  inch  thick  joists. 

At  3  feet  from  the  floor  and  to  each  course  upwards,  bed  at  1  inch  from  tlie  outer  face, 
either  a  f  inch  round  iron  rod  or  two  strands  of  No.  8  fencing  wire  twisted  togethei-. 

A  groove  .should  be  made  in  the  top  bod  of  the  blocks  to  receive  this,  but  if  wire  is 
used  and  it  is  carefully  set,  it  may  be  laid  in  the  bed-joint  mortar.  The  outer  face  joints 
are  struck  jointed,  and  the  inner  face  pointed  up,  and  the  whole  of  the  inner  face  of  the 
silo  is  bagged  over  with  cement  wasli. 

Dome. — The  first  door  frame  is  set  on  at  9  inches  over  the  ground  line,  and  spaced  as 
shoTm.  Frames  are  made  of  8<iwn  hardwood,  the  sills  8  inches  by  3  inches  weathered,  and 
the  remainder  6  inches  by  3  inches,  square,  and  each  fitted  with  two  |  inch  iron  dowels  top 
and  bottom.  The  dowels  are  set  about  4  inches  into  the  cement  blocks,  which  are  made 
solid  for  the  purpose  of  receiving  them.  Over  the  inner  face  of  the  frames,  and  on  one 
side  of  the  openings,  is  fixed  a  vertical  hardwood  batten  to  form  a  groove  to  take  the  ends 
of  the  door  planks.  This  serves  to  hold  the  latter  in  position  when  the  silo  is  empty. 
The  door  planks  are  of  dres.sed  12  inches  by  2  inch- s  oregon,  jointed  at  the  edges,  and 
when  set  into  the  frames  they  are  covered  over  at  the  inner  face  with  2-ply  roofing 
material,  extending  about  6  inches  beyond  the  frame  to  better  exclude  the  air. 

Roof — The  top  plates  are  formed  into  an  octagon  and  secured  at  the  top  course  of 
blocks  by  means  of  i  inch  bolts,  beddcfl  into  the  blocks,  and  a  roof  is  built  as  indicated 
Oil  the  plan,  boarded  and  covered  with  cither  plain  galvanized  iron,  or  flexible  rooting 
material  with  \\  inch  rolls  in  the  angles.  Guttering  is  unnecessaiy  on  the  eaves,  unless 
the  water  is  required.  A  dormer  opening  is  formed,  as  shown,  for  entrance  of  the  head 
of  the  elevator  or  blower.     No  door  is  rc([uired  on  this. 

A  cheaper  roof  of  open  gable  ends  may  bo  substituted  for  that  on  the  plan ;  it  servoa 
equally  "well,  but  does  not  look  so  well. 
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Effects  of  a  Crop  Competition  in  Victoria. 

Extract  from  the  report  of  the  judge  (Mr.  A.  H.  Mullet,  B.Ag.Sc,  Chief 
Field  Officer,  Victorian  Department  of  Agriculture)  on  the  Nhill  Crop  and 
Fallow  Competition,  1919  : — 

"  Except  for  a  break  of  one  year  during  the  1914  drought,  this  competition 
has  been  held  annually  for  twenty  successive  years,  and  it  now  ranks  as  one 
•of  the  established  agricultural  institutions  of  the  State.  The  benefits  that 
have  been  conferred  by  it  locally  are  widely  recognised,  and  the  view  is 
generally  accepted  that  such  competitions  are  most  valuable  in  encouraging 
the  spread  of  the  best  farming  practices 

"  At  Nhill  the  competition  has  developed  much  further  than  a  mere  contest 
for  a  prize.  It  takes  the  form  of  an  annual  public  investigation  on  the  spot 
into  the  methods  by  which  the  best  crops  of  the  year  in  the  district  have 
been  grown.  It  even  goes  further  than  that.  Prior  to  the  war,  in  one 
section  of  the  competition  the  whole  of  the  farm — home,  garden,  buildings 
and  their  arrangement,  subdivision,  fencing,  water  supply,  plant  and  im[)le- 
menta,  horses,  sheep  and  cattle — were  judged  as  well.  The  effect  has  been 
most  noteworthy,  and  to-day  on  th?  average  there  is  no  district  in  the  whfat 
belt  where  the  farms  aie  so  well  improved  or  better  managed  than  at  Nhill." 


Wheat  on  Heavy  Black  Soil. 

"  I  HAVE  a  14:0-acre  paddock  of  very  heavy  black  and  chocolate  soil.  Wheat 
has  failed  on  It  three  out  of  five  years,  and  I  am  advised  to  plant  oats.  I 
want  to  plough  and  sow  early,  and  I  think  oats  can  be  sown  earlier  than 
wheat.    What  can  you  advise  ?     What  about  broadcasting  and  ploughing  in  ?  " 

Replying  to  this  question  from  the  Merrygoen  district,  the  Chief  Inspector 
of  Agriculture  recently  wrote  as  follows  : — "  Crops  are  only  grown  success- 
fully on  this  class  of  land  when  the  rainfall  is  fairly  favourable.  From  the 
results  which  we  have  obtained  from  similar  soil,  we  consider  that  wheat  is 
just  as  likely  to  succeed  as  oats — as  a  matter  of  fact,  some  ot  the  early  wheats 
give  a  better  return  than  oats,  as  they  reach  maturity  at  an  earlier  stage, 
and  are  not  affected  by  drought  to  the  same  extent. 

"  With  this  class  of  land,  broadcasting  the  seed  gives  excellent  results, 
and  is  apparently  quite  as  good  as  drilling  the  seed  in.  We  reconi,m,end 
early  planting,  say  about  April,  as  the  crop  then  comes  to  maturity  before 
the  hot  weather  of  the  following  spring,  which  is  a  most  critical  time  with 
crops  when  grown  on  black  soil." 


"Cheap"   Banana  Suckers  are  Sometimes  Costly. 

It  is  pointed  out  by  the  Assistant  Fruit  Expert  stationed  at  Murwillunxbah, 
that  in  the  cultivation  of  bananas  much  depends  upon  the  selection  of  the 
young  suckers.  He  lays  great  stress  on  the  necessity  of  obtaining  these 
from  healthy  plants,  and  especially  warns  new  growers  not  to  purchase 
their  slips  simply  because  they  are  cheap.  It  would  be  to  the  advantage 
of  such  growers  to  have  the  suckers  examined  and  selected  by  the  Depart- 
ment.— W.  J.  Allen. 
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Soil  Improvement  for  Maize* 

I. — Manures  and  Fertilisers. 

[Continued  from  page  116.] 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Nih-ogen  from  Fertilisers  and  from  Leguminous  Crops. 
The  chief  fertilisers  supplying  the  element  nitrogen  are  sulphate  4)f  ammonia 
(20  per  cent.),  nitrate  of  soda  (lo  per  cent.),  dried  blood  (13  per  cent.)  and 
bonedust  (4  per  cent.) ;  of  these,  nitrate  of  soda  and  sulphate  of  ammonia 
are  water  soluble,  or  can  supply  their  nitrogen  in  a  readily  available  form  ;. 
dried  blood  and  bonedust  are  slower  acting. 

From  the  tables  on  page  114  of  last  month's  issue  it  will  be  seen  that 
a  50-bushel  crop  of  maize  removes  at  least  50  lb.  nitrogen  per  acre  from  the 
soil,  while  the  usual  applications  of  nitrogenous  fertilisers  supply  only 
10  or  11  lb.  of  nitrogen  per  acre.  These  fertilisers  can  only  then  be 
considered  to  have  a  stimulating  effect,  such  as  to  increase  the  early  root 
development.  Heaviei-  applications  are  at  present  precluded  on  account  of 
the  cost  of  these  fertilisers — especially  in  the  case  of  nitrate  of  soda  and 
sulphate  of  ammonia.  The  latest  prices  of  commercial  fertilisers  show  that 
every  pound  of  nitrogen  costs  from  lOM.  to  Is.,  each  pound  of  phosphoric 
acid  2|d.  to  3d.,  and  each  pound  of  potash  about  4d.  ;  nitrogen  is  therefore 
by  far  the  most  costly  element  to  purchase  in  commercial  fertilisers.  As  the 
loss  of  this  element  is  also  the  greatest  in  systems  of  continuous  maize 
growing,  it  is  apparent  that  the  situation  would  be  at  once  serious  but  for 
the  simple  fact  that  the  atmosphere  consists  of  four-fifths  of  nitrogen,  and 
that  leguminous  plants  (peas,  beans,  vetches,  cowpeas,  lucerne,  clovers  and 
trefoils,  &c.)  have  the  power  of  extracting  nitrogen  from  the  air  and  of 
utilising  it  by  means  of  organisms  which  are  contained  in  the  nodules  to  be 
seen  on  the  roots  of  these  plants.  It  is  calculated  that  there  is  sufficient 
nitrogen  in  the  air  above  an  acre  of  ground  to  produce  100-bushel  maize 
crops  for  500,000  years  !  In  view  of  these  facts,  it  is  no  wonder  that  atten- 
tion has  been  turned  to  obtaining  nitrogen  from  this  cheap  source  by  means 
of  legumes,  to  provide  for  the  loss  of  this  element  from  the  soil  which  heavy 
crops  of  maize  entail.  The  majority  of  farmers  do  not  sufficiently  realise  the 
imp  rtance  of  legumes  in  this  respect— though  the  value  of  ploughing  in  green, 
leguminous  crops  was  known  to  the  cultivators  of  the  soil  in  the  years  B.C. 

Every  farmer  who  has  grown  peas,  vetches,  cowpeas,  or  velvet  beans 
(which  only  occupy  the  ground  a  comparatively  short  time),  or  lucerne  and 
red  clover  (perennial  or  biennial  legumes),  has  observed  the  beneficial  effect 
on  the  following  crops,  even  when  the  top  growth  is  removed,  as  compared 
with  land  where  no  legumes  have  been  grown.  Farmers  should  not,  however, 
be  deluded  into  the  belief  that  such  a  system  of  growing  legumes  and  such 
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treatment  of  them  (that  is,  their  removal  instead  of  ploughing  in  or  feeding 
-off),  especially  in  the  ease  of  short  season  annual  leguminous  crops,  will 
increase  the  nitrogen  in  the  soil.  Better  results  may  be  seen  in  a  crop  like 
maize  following  annual  legumes  like  peas  or  vetches  which  have  been  cut 
■for  fodder  or  hay  as  compared  with  maize  following  no  legume,  but  this 
merely  serves  to  emphasise  how  fast  the  land  is  being  depleted  of  nitrogen 
without  a  leguminous  crop.  As  a  rule,  the  nitrogen  in  the  roots  and  stubble 
of  leguminous  plants  about  equals  the  amount  of  this  element  taken  from  the 
soil ;  and  when  the  t<:»ps  are  removed  the  nitrogen  is  just  barely  maintained  in 
the  soil,  but  not  increased.  There  seems  to  be  an  impi'ession  amongst  some 
farmers  that  the  nitrogen  obtained  from  the  air  by  the  bacteria  is  all  present 
in  the  nodules  or  tubercles  on  the  roots.  Usually  only  about  one-third  or 
Jess  of  the  total  nitrogen  in  leguminous  plants  is  contained  in  the  roots  and 
stubble,  and  this  is  reckoned  to  be  also  about  the  same  as  that  taken  by  such 
plants  from  the  soil,  the  other  two-thirds  being  taken  from  the  air.  It  will 
be  seen,  therefore,  that  when  the  top  growth  of  legumes  is  entirely  removed 
from  the  soil  (instead  of  being  ploughed  under  or  fed  off)  there  is  no  actual 
gain  in  nitrogen — no  more  than  theie  would  be  if  any  non-leguminous  crop 
were  grown  and  ploughed  under  entirely  as  green  manure.  As  regards  feeding 
oft"  in  comparison  with  ploughing  under  the  whole  crop  as  green  manure, 
it  may  be  reckoned  that  a  quarter  of  the  nitrogen  in  the  feed  consumed  is 
ivtiiined  by  the  animal,  the  remaining  three-quarters  being  voided  in  the 
iuanure.  Thus,  if  the  nitrogen  is  just  barely  maintained  in  the  soil  by 
ploughing  in  only  the  roots  and  stubble  of  a  leguminous  crop — and  even  this 
(uethod  has  been  observed  by  farmers  to  be  beneficial  to  the  following  crop  — 
how  much  more  so  will  be  the  system  of  feeding  off  or  ploughing  in  the  whole 
•cr<>p  1  In  the  case  of  lucerne  and  cIoa  er  crops  which  are  cut  for  hay  several 
tinies  in  a  season,  there  is  at  each  haying  an  appreciable  loss  of  leaves  which 
are  rich  in  nitrogen,  which  with  the  roots  and  stubble  adds  to  the  soil  more 
than  sufficient  for  maintenance  of  this  element,  so  that  the  net  result  is  an 
increase  in  nitrogen  for  the  subsequent  crop.  If  it  were  not  for  the 
continual  loss  of  the  leaves  and  the  deep  rooting,  the  lucerne  crop  would  do 
no  more  than  maintain  the  nitrogen  in  the  soil,  and  would  therefore  not  have 
«uch  an  excellent  reputation  for  rebuilding  the  fertility  of  the  soil. 

The  question  is  often  raised  as  to  whether  the  nitrogen  of  the  soil  can  be 
maintained  by  green  manuring  with  non-leguminous  crops  which  are  suitable 
for  the  production  of  organic  matter  (such  as  rye,  rape,  barley,  &c.)  as  catch 
■crops  or  cover  crops.  It  is  true  that  nitrogen  is  part  of  the  organic  matter, 
and  it  might  be  thought  that  if  the  organic  matter  of  the  soil  is  increased  by 
green  manuring  with  non-legumes  that  the  nitrogen  will  be  correspondingly 
increased.  This  cannot  be  possible,  as  all  the  nitrogen  of  non-legumes  comes 
from  the  soil  and  not  mostly  from  the  air  as  in  the  case  of  legumes.  The 
practice  of  green  manuring  with  non-legumes,  therefore,  may  save  nitrates 
from  being  leached  from  the  soil  as  would  happen  on  fallow  land  during 
heavy  rainfall,  and  would  in  many  casps  be  better  than  no  crop  at  all 
(except  in  dry  districts),  but  it  would  not  actually  increase  the  nitrogen  in 
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the  soil,  though  it  would  increase  the  organic  matter  and  to  some  extent  the 
easily  available  nitrogen.  At  Rothamsted  it  was  found  that  in  land  under 
legumes  for  twenty  years  the  gain  of  nitrogen  per  acre  was  6  cwt.  This  is- 
equal  to  an  average  gain  of  33  lb.  nitrogen  pfi  year,  equivalent  to  an  annual 
dressing  of  about  2  cwt.  nitrate  of  soda  or  sulphate  of  ammonia  per  acre 
(wliich  would  be  at  a  cost  of  about  40s.). 

Another  question  of  interest- is  how  much  nitrogen  is  added  to  the  soil 
from  a  leguminous  crop  which  is  grown  for  seed  ?  An  average  crop  of  cow- 
peas  will  contain  120  lb.  nitrogen  per  acre  in  the  whole  plant  including  the 
roots,  and  of  this  amount  about  60  lb.  will  be  contained  in  the  seed.  As. 
two-thirds  of  the  total  nitrogen  is  obtained  from  the  air,  80  lb.  will  thei-efcire 
be  added  to  the  soil  from  this  source  and  there  will  be  a  balance  of  20  lb. 
nitrogen  per  acre  to  the  credit  of  the  soil  if  the  straw  is  returned  to  it  and 
only  the  seed  is  removed. 

Tlie  nitrogen  added  to  the  soil  per  acre  by  different  methods  of  dealing 

vk'ith  an  average  annual  leguminous  crop  like  cowpeas  or  field  peas,  may  be 

therefore  roughly  expressed  as  follows  : — 

Ploughing  la  whole  crop  as  green  manure        ...         ...         ...         ...  801b. 

Feeding  otf  (or  soiling  and  returning  animal  manure  to  the  soil)    ...  60  lb. 

Growing  crop  for  seed  (returning  straw  to  soil)  20  lb. 

Removing  crop  (ploughing  in  only  roots  and  stubble)  Nil. 

Tt  was  once  thought  that  legumes  obtained  practically  all  the  nitrogen  for 
their  growth  from  the  atmosphere,  but  it  will  be  seen  that  until  the  nodules- 
furm  on  the  roots  no  nitrogen  can  be  taken  from  this  source.  Easily  avail- 
able or  soluble  fertilisers  containing  nitrogen  may  be  therefore  of  value  in 
giving  these  legumes  a  good  start  until  the  nodules  form.  There  is  a  danger,, 
however,  in  providing  these  plants  with  too  much  nitrogen  in  this  form,  as 
they  will  take  the  available  nitrogen  from  the  soil  in  preference  to  fixing 
this  element  from  the  air.  The  object  of  growing  the  legumes  would  thus 
be  lost,  as  all  efforts  should  be  directed  towards  making  thia  transfer  from  the 
air  to  the  soil  as  large  as  possible  for  the  benefit  of  following  crops  like 
maize,  which  consume  such  large  quantities  of  nitrogen.  Inoculation  of  seed 
or  soil  with  soil  containing  the  organisms  (from  an  old  field)  is  now  largely 
used  with  success  in  America  to  take  the  place  of  these  nitrogenous  fertilisers 
for  legumes,  to  give  them  the  quick  start  required  and  to  save  drawing  on  the 
soil's  supply  of  nitrogen.  It  has  been  found  that  where  inoculation  in  this  way 
has  been  properly  done,  the  increase  of  nitrogen  in  the  plant,  and  consequently 
in  the  soil,  is  much  greater  than  would  take  place  without  inoculation. 

Anothec  reason  why  it  is  better  to  rely  on  legumes  rather  than  on  soluble 
fertilisers  for  adding  the  bulk  of  the  nitrogen  necessary  for  maize  growing  i& 
that  in  the  ca.se  of  the  latter,  which  are  either  in  the  form  of  soluble  nitrates 
or  which  are  soon  oxidised  to  that  form,  up  to  one-third  or  more  of  the 
nitrogen  may  be  lost  through  leaching.  This  loss  takes  place  most  in  a  sandy 
or  sandy  loam  soil.  The  nitrogen  from  legumes  ploughed  into  the  soil  as  green 
manure  is  in  an  organic  form  and  is  converted  slowly  into  soluble  nitrates- 
(nitrification)  with  rising  soil  temperatures,  so  that  no  great  loss  of  this- 
element  can  occur  in  this  method  of  application. 
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The  following  results  have  been  obtained  from  experiments  with  sulphate 
-of  ammonia  applied  at  planting  : — 

Results  of  Tests  with  Sulphate  of  Ammonia  applied  at  Planting. 


District. 

Yield  per  Acre. 

Effect  on  yield  of 
i  cwt.  of  Sulphate 

Icwt. 
Superphosphate. 

li  cwt. 
M5  Mixture.* 

of  Ainmunia 
added. 

North  Coast —  Average  of  14  tests 
^Northern  Tableland— Average  of  2  tests 
Tumut  District — Average  of  3  tests    ... 

bus.   lb. 
54     51 
26     49 
31     17 

bus.  lb. 
51     49 
28     51 
36     43 

bus.  lb. 
3      2  decrease 
2      2  increase 
5    26 

*  M5  mixture  consists  of  1  cwt.  Superphosphate  and  i  cwt.  Sulphate  of  Ammonia. 

On  the  North  Coast  it  may  be  assumed  that,  owing  to  the  long  hot  summer, 
nitrates  are  formed  in  the  soil  sufficiently  rapidly  for  the  crop's  requirements, 
and  that  when  soluble  nitrogenous  fertilisers  are  applied  they  have  the  effect 
of  inducing  a  too  fast  and  soft,  sappy  growth  which  cannot  stand  the 
extreme  heat,  and  which  dry  weather  and  fungus  diseases  more  easily  affect, 
to  the  detriment  of  the  yield.  In  colder  districts  such  as  the  Northern 
Tableland  and  Tumut,  the  conditions  are  decidedly  cool  in  spring,  and  the 
young  maize  plants  probably  find  a  deficiency  of  available  nitrogen  at  that 
time  (due  to  slow  nitrification),  and  soluble  nitrogenous  fertilisers  like 
sulphate  of  ammonia  or  nitrate  of  soda  give  the  crop  a  quick  start,  which  is 
reflected  in  a  profitable  increase.  For  this  purpose  5  to  |  cwt.  per  acre  of 
these  fertilisers  is  quite  sufficient  to  apply,  larger  amounts  being  too  costly 
to  apply  at  the  present  prices. 

Experiments  to  determine  the  value  of  nitrate  of  soda  as  a  top  dressing  or 
side  dressing  applied  to  maize  six  or  eight  weeks  after  planting  have  been 
carried  out  in  this  State  with  the  following  results  : — 

Results  of  Tests  with  Nitrate  of  Soda  as  a  top-dressing. 


Sea.son. 

Yield 

per  acre. 

Locality. 

No  Top 
Dressing. 

Top  Dressinjf 

(i  cwt.  Nitrate  of 

Soda  per  acre.) 

bus.   lb. 

bus.   lb. 

Yorklea 

1917-18 

67     38 

62     48 

Coram  ba 

1917-18 

.58     17 

44     51 

Milton 

1917-18 

64     52 

68      8 

Tenterfield      ... 

1917-18 

21       0 

25     10 

Tinon«e 

1917-18 

75      0 

87     28 

luverell 

1917-18 

39    54 

33     13 

Dorrigo 

1918-19 

47    28 

36    28 

Lawrence 

1918-19 

57    42 

61       0 

Com  boy  ne 

1918-19 

61     41 

59    27 

Dungog 

1918-19 

ists) 

75      0 

73      9 

Average  (10  tc 

57     16 

55    27 

There  thus  appears  to  be  little  hope  of  a  profitable  increase  from  the  top- 
dressing  with  nitrate  of  soda  for  maize  on  most  soils. 
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Phosphatic  Fertilisers. 

The  chief  fertilisers  supplying  pliosphorus  are  superphosphate  (17  per  cent, 
pliosphoric  acid,  water  soluble)  and  hoiiedust  (22  i)er  cent.,  not  water  soluble). 
The  water  solubility  of  suj)erplios]»hate  ensure.s  the  immediate  availabilitv 
of  part  of  the  phosphorus,  and  is  evidenced  by  the  stimulus  (especially  to 
root  development)  given  to  the  young  maize  seedlings  in  almost  every  case 
where  this  fertiliser  is  ap])lied  witli  the  seed.  Much  of  this  soluble  phospliate 
soon  l)ecomes  reverted  to  an  insolul)le  form  in  the  soil,  l)ut  in  such  a  fine 
state  of  mechanical  division  that  it  is  still  considered  readily  available  for  the 
use  of  the  })lant.  Bonedust  is.  however,  quite  insolul)Ie  until  decomposed. 
and  is  likelv  to  l)e  of  most  value  as  a  fertiliser  for  maize  where  decomposition 
takes  place  most  readilv.  that  is.  in  the  presence  of  heat  and  moisture  (for 
examj)Ie.  chietiy  in  the  coastal  districts).  Striking  success  has  followed  the 
application  of  a  mi.xture  of  e(|ual  parts  of  sui)erphosj»liate  and  bonedust  for 
maize  (and  for  potatoes)  on  the  coastal  alluvial  and  volcanic  soils.  It  may  be 
that  trie  sui)erphosphate  supjilies  the  essential  phosphorus  to  th<'  young  plant, 
and  that  part  of  the  ]ilant  food  of  the  bonedust  is  availalile  to  the  plant  at 
its  later  and  more  critical  stages  of  growth,  and  during  the  tilling  of  the  c  li. 
Perha])s.  too.  super])hosphate  acts  on  the  bonedust  in  some  way,  and  renders 
its  ])hosphorus  more  (piickly  available.  Whatever  the  cause,  no  feitilisei' 
mi.xture  vet  tried  has  given  such  almost  unexpectedly  successful  results 
as  those  obtained  bv  this  simple  mi.xture  on  the  coast  during  the  last  few 
vears. 

it  has  been  said  that  pli()S]thorus  is  the  limiting  element  in  the  jiroductioii 
of  crops  in  Australia,  because  of  the  natural  deficiencv  in  most  soils  and  also 
on  account  of  the  fact  that  in  systems  of  grain  farming  this  element  is  most 
largelv  removed  in  the  grain,  while  the  only  source  of  replenishment  is  the 
artificial  fertiliser.  This  is  just  as  true  in  relation  to  maize-grcjvving  on  our 
soils,  except  that  the  loss  from  the  farm  of  the  ])hosphorus  may  l)e  minimised 
to  a  greater  extent  on  account  of  maize  being  such  an  excellent  food  foi' 
stock  of  all  kinds  and  of  the  greater  profits  generally  obtainable  from  the  ust> 
of  the  crop  in  this  wav. 

Even  so.  it  has  already  be<'n  shown  that  animal  manure  is  deficient  in 
])hosphorus  as  com|>ared  with  nitrogen  and  potash,  and  the  utilisation  of  grain 
for  feeding  stock  (m  the  farm  <'an  only  defer  somewhat  the  need  for  this 
element  from  outside  sources,  such  as  fertilisers.  It  is  withal  the  cheapest 
element  to  buv,  and  one  which  usually  yields  a  high  percentage  return  on 
the  investment.  In  systems  of  green  manuring — especiallv  on  less  fertile 
soil  -it  usually  causes  a  greatly  increased  growth  of  legumes,  such  as  cow- 
peas,  peas,  vetches,  lucerne  or  clover,  and  thereby  largely  augtnents  the 
supply  of  organic  matter,  which  may  be  the  limiting  factor  in  croj)  yields  on 
.such  soils.  Indeed,  the  lack  of  nitrogen  and  organic  matter  in  the  soil  may 
<^asily  render  the  application  of  ])hosphatic  fertilisers  unprofitable  —a  state 
of  things  often  leading  to  their  wrongful  condemnation. 
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Superphosphate  and  Rock  Phosphate. 

Following  the  discovery  of  a  rock  phosphate  a  few  years  ago  in  New  South 
Wales,  there  has  been  much  inquiry  as  to  its  effectiveness  on  different  crops, 
as  compared  with  superphosphate,  and  some  experiments'  have  been  carried 
out  to  determine  its  value  as  a  fertiliser  for  maize  in  this  State. 

Rock  phosphate  is  the  material  from  which  superphosphate  is  manufactured 
by  treatment  with  sulphuric  acid.  Different  grades  of  it  occur,  but  none- 
oontaih  any  water  soluble  phosphate.  Ground  to  a  fine  state  of  division 
(in  which  form  it  is  sold  as  fertiliser)  it  contains  about  20  to  30  per  cent- 
phosphoric  acid  soluble  in  strong  acid,  which  is  considered  to  be  only  slowly 
available  to  plants. 

The  late  Dr.  C.  G.  Hopkins,  of  the  Illinois  Agricultural  Experiment  Station^ 
has  been  the  champion  of  this  fertiliser  in  the  United  States,  and  has  aroused 
there  a  good  deal  of  criticism  because  of  his  contention  that  ground  raw  rock 
phosphate  is  the  only  fertiliser  many  farmers  need  buy.  As  the  result  of 
many  years'  experiments  at  Illinois,  he  claimed  that  organic  matter,  such  as, 
green  manure,  crop  residue,  and  animal  manure,  need  only  be  added  to  the 
soil  to  make  the  phosphate  from  the  insoluble  ground  rock  available  to  plants- 
as  food,  the  carbonic  and  other  organic  acids  set  free  by  the  decay  of  the 
organic  matter  taking  the  place  of  the  sulphuric  acid  used  by  the  manu- 
facturers. He  gives*  the  following  points  in  favour  of  the  use  of  raw  rock 
phosphate  as  compared  with  superphosphate  : — 

1.  Lower  price  per  pound  of  phosphorus. 

2.  Low  grades  of  phosphate  containing  iron  and  alumina  require  larger 

use  of  sulphuric  acid  and  also  make  an  unsatisfactory  product. 

3.  It  is  free  from  acidity  and  has  no  tendency  to  injure  the  soil. 

4.  It  is  present  in  all  natural  soil  material,  the  phosphate  being  liberated! 

for  plant  use  by  farmyard  or  animal  manures  and  green  manures- 
before  the  manufacture  of  superphosphate  was  ever  thought  of. 
A  comparison  of  the  prices  of  raw  rock  phosphate  and  superphosphate  in- 
Americaf  shows  the  former  in  1917  to  have  been  Pess  than  half  the  price 
of  the  latter  (rock  phosphate  308.  per  ton,  superphosphate  70s.  per  ton), 
though  a  little  more  than  half  the  price  in  1914.  Even  with  this  disparitjr 
in  price,  the  results  of  twelve  years'  experiments  on  maize  show  a  larger  net 
gain  from  superphosphate,  with  but  very  little  increased  gain  when  animal 
manure  was  also  added.  In  our  own  State,  while  superphosphate  was  quoted 
at  £5  per  ton,  rock  phosphate  commanded  £6  per  ton.  There  seems  no- 
reason  why  the  latter  shoiJd  be  dearer  than  superphosphate,  considering  the 
extra  cost  of  treatment  and  the  high  price  of  sulphuric  acid  at  present.  It 
certainly  seems  a  less  valuable  fertiliser  for  our  conditions,  and  while  it 
remains  at  this  price,  or  until  it  falls  to  somewhere  near  half  the  cost  of  super- 
phosphate, it  can  scarcely  be  thought  of. 

*  "  Soil  Fertility  and  Permanent  Agriculture,"  p.  242". 
t  Ohio  Mm.  BuU.  2,  No.  12  (Dec3mbjr,  1917). 
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It  is  apparently  a  fact  that  it  is  in  any  case  unwise  to  apply  rock  phosphate 
i;o  soil  which  is  lacking  in  organic  matter,  but  Truog*  has  put  forward  an 
interesting  theory  that  the  solubility  of  phosphates  is  not  the  only  factor  that 
•determines  the  growth  of  the  plant  on  different  phosphates.  He  states 
that  plants  containing  a  relatively  high  Ume  content  have  a  relatively  high 
feeding  power  for  raw  rock  phosphate,  and  that  for  plants  containing  a 
relatively  low  lime  content  the  converse  of  this  is  true.  A  lime  content  of 
less  than  1  per  cent,  may  be  considered  relatively  low.  In  this  class  are 
inillet,  wheat,  oats,  rye,  maize,  barley  (ranging  from  046  per  cent,  to  O90 
per  cent.).  A  lime  content  of  over  1  per  cent,  may  be  considered  relatively 
high.  This  class  includes  rape,  peas,  lucerne,  lupines,  buckwheat,  tobacco, 
turnips  (ranging  from  1*78  per  cent,  to  3-83  per  cent.).  As  would  be  expected 
from  the  above,  experiments  carried  out  in  New  South  Wales  with  wheat  and 
maize  to  compare  the  immediate  effects  of  superphosphate  and  rock  phosphate 
on  yield  have  shown  decidedly  in  favour  of  superphosphate.  The  residual 
■effect  of  rock  phosphate  has  not,  however,  been  tested;  and  if  it  can  be 
obtained  at  a  reasonable  price  in  Australia  or  from  the  island  deposits  in  close 
proximity  to  Australia,  its  value  in  this  respect  (for  the  question  of  permanent 
fertility  must  be  considered)  and  for  the  plants  of  high  lime  content  mentioned 
above  is  at  least  worth  testing. 

Following  are  the  results  of  experiments  carried  out  with  maize  in  New 
South  Wales  with  rock  phosphate  (Wellington)  in  comparison  with  super- 
phosphate : — 


' 

Yield  per  acre. 

2cwt. 
Rock  phuaphate. 

2cwt. 
Superphosphate. 

bus. 

lb. 

bus.    lb. 

bus.     lb. 

<3rafton  Experiment  Farm      

1915-16 
1916-17 

42 
52 

50 
6 

46     45 
54     45 

52       0 
63     28 

Hawkesbun-  Agricultural  College 

1915-16 
1916-17 

13 
52 

14 
6 

13       6 
54     45 

IT     45 

63     28 

Tinonee  ... 

1917-18 

75 

0 

72     28 

75       0 

Average  yi< 

3ld 

47 

4 

48       0 

54     20 

(To  be  continued.) 


The  "  LEAr-cuTTiNG  "  Bee. 

B^EPORTING  on  a  species  of  fly,  said  to  be  eating  tops  of  Acacia  pycnantfia 
in  the  neighbourhood  of  Narrabri,  the  Government  Entomologist  wrote  : — 

The  insect  is  a  native  bee  belonging  to  the  genus  Megachile;  it  is  known 
as  the  "  leaf-cutting  bee  "  because  it  cuts  off  bits  of  leaves  and  carries  them 
into  the  cavity  where  it  constructs  its  nest,  and  wherein  it  makes  them  into 
oval  cells.  This  bee  often  attacks  rose  bushes  in  gardens.  The  damage  it 
does  is  not  likely  to  be  serious  to  the  trees  it  visits. 

*  Wisconsin  Univ.  Agr.  Expt.  Sta.  Research  Bull.  41  (1916). 
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Telegony. 

Therk  is  a  widespread  belief  amongst  breeders  that  the  male  with  which  a. 
female  is  first  mated  has  an  influence  upon  the  progeny  of  the  female  by  a 
different  sire  at  a  later  period.  Nowhere  is  this  belief  more  strongly  held, 
than  among  breeders  of  dogs,  and  a  pure-bred  bitch  which  has  been  mated 
with  a  dog  of  another  breed  is  usually  regarded  as  quite  worthle!^s  for  the 
purpose  of  breeding  pure-bred  stock  at  any  subsequent  period.  When  sifted, 
however,  the  evidence  offered  in  support  of  this  theory  as  to  the  influence 
of  the  first  sire  generally  proves  to  be  unreliable. 

The  doctrine  of  the  infection  of  the  germ,  now  known  as  telegony,  was 
more  or  less  firmly  believed  in  by  men  of  science,  as  well  as  breeders,  up  to 
the  end  of  the  nineteenth  century.  Beecher,  writing  at  the  close  of  the 
seventeenth  century,  says :  '•  When  a  mare  has  had  a  mule  by  an  ass  and 
afterwards  a  foal  by  a  horse  there  are  evidently  marks  on  the  foal  of  the 
mother  having  retained  some  ideas  of  her  former  paramour,  the  ass."  Agassiz. 
held  that  the  ovary  was  so  modified  by  the  first  act  of  fecundation  that 
"  later  impregnations  do  not  efface  the  first  impressions." 

In  1895  Professor  Cossar  Ewart  initiated  some  experiments  to  test  the 
truth  or  otherwise  of  the  d<  ctrine  of  the  infection  of  the  germ.  The  classical 
experiment,  which  is  frequently  quoted  in  connection  with  telegony,  was  that 
conducted  many  years  ago  by  Lord  Montagu,  when  a  male  quagga  and  a 
seven-eightlis  Arabian  mare  were  mated.  For  this  reason  Professor  Cossar 
Ewart  decided  to  repeat  the  experiments  as  closely  as  possible.  The  quagga, 
however,  had  become  extinct.  A  Burchell's  zebra  was  therefore  mated  with 
Arab  and  other  mares  belonging  to  different  breeds  and  strains,  and  the 
mares,  after  producing  one  or  more  hybrids,  were  mated  with  Arab  and  other 
stallions.  Professor  Ewart  published  an  account  of  his  experiments  in  the 
"Transactions  of  the  Highland  and  Agricultural  Society  of  Scotland  "  in 
1902.  Here  he  stated  that,  although  he  started  with  the  belief  that  there 
was  such  a  thing  as  telegony,  he  eventually  came  to  the  conclusion  that 
"there  never  has  b'en  an  undoubted  instance  of  infection  in  either  dogs, 
rabbits,  or  horses."  Professor  Ewart  recently  pointed  out  that  this  view  is 
supported  by  a  statement  of  Jordan  and  Kellog,  in  America,  who  "think  it 
probable  that  the  phenomena  called  telegony  have  no  real  existence." 

It  seems,  then,  that  the  views  so  long  held  in  regard  to  telegony  will  have 
to  be  discarded,  and  that  it  is  quite  unnecessary  to  regard  as  \voi"liles«  fnr 
breeding  pure-bred  animals  those  females  which  have  not  been  in  ti.e  lirst 
instance  mated  to  pure  stock. — G.  P.  Darnell-Smith,  DSc,  F.I.C,  F.C.S. 


The  AcTivniEs  of  Agricultural  Colleges. 

I  KEENLY  recognise  that  the  Agricultural  Colleges  of  the  States,  like  the 
Federal  Department  iiself,  are  now  confronted  with  unusual  difficulties  and 
are  labouring  under  serious  einbarra,ssments;  and  yet  in  the  midst  of  these 
they  are  called  upon  to  render  even  more  urgent  service.  I  have  long  had 
an  exalted  opinion  of  the  value  of  these  institutions  to  our  democracy. 
Recent  events  have  caused  me  even  more  highly  to  prize  them  and  more 
clearly  to  recognise  their  need.  They  have  made  it  singularly  clear  that 
agricultural  institutions  must  omit  no  step  to  add,  tnroiigh  research  and 
experiment,  to  the  sum  of  our  scientific  knowledge. — D.  F.  Holston,  Secre- 
tary of  Agriculture,  Washington,  U.S.A. 
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List  of  Fertilisers  in  New  South  Wales* 


F.  B.  GUTHRIE,    A.  A.  RAMSAY,   R.  M.  PETRIE,  and  F.  J.  STOKES. 

i923  List. 

The  accompanying  list  of  manures  obtainable  in  New  South  Wales, 
togetlier  with  their  composition,  as  guaranteed  by  the  vendors,  is  the  result 
of  the  revision  of  the  list  issued  in  March,  1919. 

The  list  is  published  in  the  interests  of  the  farmers,  and  it  is  hoped,  that  it 
may  serve  as  a  guide  to  those  requiring  any  particular  class  of  manure. 

It  must  be  clearly  understood  that  the  figures  given  are  not  those  obtained 
by  analysis  of  the  sample  by  the  Department.  They  represent  the  guarantees 
given  by  the  vendors  in  accordance  with  the  provisions  of  the  Fertilisers 
Act. 

Where  possible,  samples  have  been  taken  from  bulk  by  one  of  the  officers 
of  the  Department,  and  only  those  manures  are  inserted  in  the  list  which  have 
been  found  on  analysis  to  be  up  to  the  guarantee. 

On  account  of  the  unsettled  conditions  obtaining  at  present,  the  market 
value  of  these  manures  may  alter.  An  attempt  has,  however,  been  made  to 
assign  a  "  unit  value"  to  the  fertilising  ingredients,  viz.,  nitrogen,  phosphoric 
acid,  and  potash,  as  in  pre-war  years. 

The  recent  arrival  of  consignments  of  potash  salts  from  Alsace  permits  of 
a  unit  value  being  assigned  to  potash.  A  note  dealing  with  the  French 
potash  salts  appeared  in  the  Agricultural  Qazelte  last  month.  ^, 

A  word  is  necessary  in  explanation  of  the  column  giving  the  "  manurial 
value"  of  the  manures.  These  figures  are  calculated  from  the  composition  ofi 
the  manures  as  represented  by  analysis,  a  definite  unit-value  being  assigned! 
to  each  of  the  fertilising  ingredients.  The  units  on  which  the  valuer  givem 
are  computed  are  as  follows  : — 

Unit-Values  of  fertilising  ingredients  in  different  manures  for  1920. 

Nitrogen  in  nitrate 

„  in  ammonium  salts  ... 

,,  in  blood,  bones,  ofiFal,  &c. — fine    ... 

Phosphoric  acid  in  bones,  offal,  &c. — tine    ... 
Phosphoric  acid  (water  soluble)  in  superphosphates 
Potash  in  muriate  of  potash... 

Price  per  lb.  of  fertilising  ingredients  in  different  manures  for  1920. 

Pence  per  lb. 

Nitrogen  in  nitrate       179 

„          in  ammonium  salts  ...         ...         ...         ...         ...         ...         ...  10'8 

,,          in  blood,  bones,  otial,  &c. — fine    ...         ...         ...         ...         ...  13"4 

Phosphoric  acid  in  bones,  offal,  &c. — fine 27 

Phosphoric  acid  (water  soluble)  in  superphosphates        Sfr 

Potash  in  muriate  of  potash   ...         ,..         ...         ...         ...         ...         ...  62 

n 


"er  unit. 

8. 

d. 

33 

4 

20 

2 

2,') 

0 

5 

1 

6 

& 

11 

6. 
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To  determine  the  value  of  any  manure  the  percentage  of  each  ingredient  is 
multiplied  by  the  unit- value  assigned  above  to  that  ingredient,  the  result 
being  the  value  per  ton  of  that  substance  in  the  manure.  For  example,  a 
bone-dust  contains  4  per  cent,  nitrogen  and  20  per  cent,  phosphoric  acid : — 

4    X    258.    Od.     =    £5  Os.   Od.     =    value  of  the  nitrogen  per  ton. 
20    X      5s.    Id.     =    £5   Is.    8d.     =  ,,  phosphoric  acid  per  ton. 

£10  Is.  8d.  =  value  of  manure  per  ton. 
It  must  be  clearly  understood  that  the  value  thus  assigned,  depending  solely 
upon  the  chemical  composition  of  the  manure,  does  not  represent  in  all  cases 
the  actual  money  value  of  the  manure,  which  depends  upon  a  variety  of 
causes  other  than  the  composition,  and  is  affected  by  local  conditions ; 
neither  does  it  represent  the  costs  incurred  by  the  manufacturer  in  the 
pfreparation,  such  as  cost  of  mixing,  bagging,  labelling,  &c.  It  is  simply 
intended  as  a  standard  by  which  different  products  may  be  compared.  At 
the  same  time,  it  has  been  attempted  to  make  the  standard  indicate  as  nearly 
as  possible  the  fair  retail  price  of  the  manure,  and  the  fact  that  in  the  majority 
of  cases  the  price  asked  and  the  value  assigned  are  fairly  close  shows  that  the 
valuation  is  a  reasonable  one. 

These  figures  have  been  checked  by  analyses  of  sarpples  collected  by  an 
officer  of  the  Department.  It  by  no  means  follows,  however,  that  the  par- 
ticular product  analysed  and  here  published  will  be  in  stock  for  any  length 
of  time. 

Some  agents  guarantee  two  figures — for  instance,  "from  16  to  18  per  cent, 
phosphoric  acid."  In  these  cases  the  lower  one  is  shown  in  the  list,  as  it  will 
certainly  be  the  one  the  vendors  will  rely  upon  in  cases  of  dispute. 

Now  that  the  Fertiliser  Adulteration  Act  is  in  force,  the  purchaser  has 
only  himself  to  blame  if  he  pays  for  an  inferior  article.  Every  vendor  is 
obliged  to  furnish  a  guarantee  with  every  delivery  of  fertiliser,  setting  forth 
its  actual  composition  as  determined  by  analysis. 

If  the  purchaser  has  any  reason  to  suspect  the  genuineness  of  the  guarantee, 
all  he  has  to  do  is  to  notify  the  vendor  of  his  intention  to  take  samples  for 
analysis,  in  sufficient  time  to  enable  the  vendor  or  some  person  appointed  by 
him  to  be  present.  The  samples  must  be  taken  before  the  consignment  is 
finally  in  the  purchaser's  possession ;  for  example,  if  the  fertiliser  is  sent  by 
rail,  the  sample  should  be  taken  at  the  railway  station  or  siding.  Three 
samples  must  be  taken,  one  being  given  to  the  vendor  or  his  representative^ 
the  second  kept  by  the  purchaser  and  submitted  to  an  analyst,  and  the  third 
forwarded  to  the  Department  of  Agriculture  for  future  reference,  in  case  of 
divergence  in  the  analyses  of  the  other  two.  All  three  samples  must  be 
sealed  up. 

In  the  case  of  bonedust,  blood  and  bone  manures,  &c.,  the  valuation  has 
been  made  irrespective  of  the  fineness  of  division,  and  is  based  on  the  amounts 
of  fertilising  ingredients  only  ;  but  it  must  be  borne  in  mind  that  finely 
ground  bonedust  acts  more  rapidly  than  coarse,  and  that  unground  fragments 
of  bone  only  become  available  as  fertiliser  very  slowly. 
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In  the  fourth  table  are  a  number  of  waste  products  which  may  in  many 
cases  be  economically  utilised. 

When  purchasing  a  manure,  always  insist  on  a  guarantee  of  its  composition 
as  determined  by  the  analysis. 

Never  add  lime  to  a  manure  containing  sulphate  of  ammonia  or  blood  and 
bone  manures,  as  in  these  cases  loss  of  nitrogen  results  :  and  when  lime  has^ 
been  applied  to  the  land,  do  not^  use  such  manures  until  about  three  weeks 
afterwards.  ; 

The  accompanying  fertiliser  diagram,  which  represents  in  a  graphic  manner 
the  points  to  be  taken  into  consideration  in  the  mixing  of  different  manures, 
is  reproduced  in  the  hope  that  it  will  be  found  useful  to  farmers  who  inake  up 
their  own  mixtures. 


JUPtRPHObPMAie 


Thomas   Pmosphatb 


BOTASM 

Salts 


Nitrate  of  Soda 
Substances  connected  by  thick  line  must  not  be  mixed  together. 
Substances  connected  by  double  line  must  only  be  mixed  immediately  before 
Substances  connected  by  single  thin  line  may  be  mixed  together  at  any  time. 


Table  I.- 

—Simple 

Fertilisers. 

inable. 

Gi 

aranteed  Composition. 

Manure. 

Where  obta 

s>  S 

a 

1 

o 
O     . 

§■5 

.Vfanurial 
Value. 

2 

<f| 

"2 

Ch 

5^ 

a. 

per 

per 

per 

per 

per 

cent. 

cent. 

cent. 

cent. 

cent. 

£    a.  d. 

Sulphate  of  ammonia 

Geo.  Shirley,  Ltd.,  7  O'Connell-st. 

20  0 

24-29 

'20    3    t 

Nitrate  of  soda 

J, 

,, 

15-0 

18-21 

Muriate  of  potash     . . 

'■ 

" 

5-i 
58 

29  18    0 
33    7     l> 

Sulphate  of  ammonia 

Australian     Gaslight 

Co.,    Parker-8t., 

20-0 

24-29 

20    3    4 

Hayniarket. 

„                   ,, 

Farmers'    Fertilisers 

Cor)>oration, 

31 

20-5 

24-89 

20  13    5 

Hunter-st 

Muriate  of  potash 

•• 

■• 

53 
59 

30    9    6 

33  18    6 

Agricultural        lime. 

.1                                    M 

J  J 

(Burnt     lime      air 

slHked). 

Gypsum 

" 

" 

96 
Cryst. 
CaS04 

Sulphnte  of  ammonia 

Paton,  Burns,  &  Co., 

75  York-st. 

20-4 

24-77 

20  11     5 

Muriate  of  potash 

" 

•  • 

52 
58 

29  18     « 
33     7     0 

Nitrate  of  soda 

" 

••■ 

16-7 

19-06 
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Origin  of  the  Name  ^^  Jerusalem  Artichoke/^ 


G.  P.  DARNELL-SMITH,  D.Sc,  F.LC,  F.C.S. 

One  would  naturally  expect  that  the  Jerusalem  artichoke  {Uelianthits  tuber- 
osus)  came  originally  from,  or  had  at  least  some  connection  with,  the  ancient 
city.  The  evidence — which  provides  quaint  and  interesting  reading — is 
nevertheless  to  the  contrary.  In  the  Gardener  s  Chronicle  for  23rd  March, 
1918,  there  appeared  a  paragraph  offering  prizes  for  a  new  English  name  for 
the  vegetable,  in  which  it  was  stated  that "  the  name  is  considered  a  corruption 
of  the  Italian  Girasole  artiocco  or  sunflower  artichoke,  under  which  name  it  is 
said  to  have  been  originally  distributed  from  the  Farnese  Gardens  at  Kome 
in  1617."  This  prompted  C.  C.  Lacaita  to  investigate  the  history  of  the  Jeru- 
salem artichoke.  The  results  of  his  researches  were  published  in  Kew 
Bulletin  No.  9,  1919,  and  from  that  article  the  following  brief  notes  are 
taken  : — 

Lacaita's  investigations  establish  three  points — that  (1)  the  Jerusalem 
artichoke  was  not  originally  distributed  from  the  Farnese  Gardens;  (2)  it 
was  not  called  Girasole  articiocco*  in  those  gardens;  and  (3)  it  has  never 
been  known  in  Italy  under  that  name.  As  far  as  can  be  traced,  the  Jerusalem 
artichoke  was  first  noticed  by  Europeans  during  Champlain's  second  voyage 
i(  1604-7),  who,  while  visiting  the  habitations  of  the  natives  at  Nauset  Harbour, 
on  the  coast  of  Massachusetts,  on  21st  July,  1605,  saw  it  in  cultivation. 
Its  country  of  origin  was  ascertained  in  1883,  when  Asa  Gray  named 
its  birthplace  as  Canada,  a  determination  confirmed  and  now  generally 
accepted. 

The  earliest  account  of  H.  tuherosus  is  by  Colonna  in  1616,  written  after 
seeing  it  in  the  splendid  garden  of  Cardinal  Farnese  in  Rome ;  and  to  the  fact 
that  Colonna  was  the  first  botanist  to  speak  of  this  artichoke  must  be  traced 
the  fallacy  that  the  tubers  were  distributed  throughout  Europe  from  this 
source.  In  support  of  this  theory  there  is  not  a  tittle  of  evidence,  says  Lacaita. 
By  1616  the  artichokes  were  already  well  known  in  Paris,  and  had  probably 
been  introduced  there  some  nine  years  earlier.  It  seems  likely  that  they  were 
taken  from  Canada  to  France  by  Lescarbot  in  1607.  Probably  introduced 
into  England  in  1617,  the  tubers  were  by  that  date  well  known  in  Paris  and 
had  acquired  the  name  topinambour — their  popular  name  throughout  France 
to-day,  and  originally  the  French  appellation  of  a  Brazilian  tribe,  some  natives 
of  which  happened  to  be  a  source  of  interest  and  amusement  to  Parisians  at. 
the  time. 


*  Artiocco  is  an  obvious  misprint. 
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Although  there  is  evidence  from  correspondence  that  artichokes  reached 
England  from  France  in  1617,  the  first  published  reference  to  them  is  in  1622, 
when  Venner  refers  to  them  in  the  following  quaint  passage  : — "  Artichoks  of 
Jerusalem  is  a  roote  usually  eaten  with  butter,  vinegar,  and  pepper,  by  itselfe, 
or  together  with  other  meates.  It  is  in  nature  somewhat  answerable  to  the 
former  (i.e.,  artichoks),  but  not  so  pleasant  in  taste,  nor  of  so  commendable 
nourishment.  It  breedeth  melancholy  and  is  somewhat  nauseous  or  fulsome 
to  the  stomache,  and  therefore  very  hurtful  to  the  melancholick,  and  thent 
that  have  weak  stomackes." 

Concerning  the  theory  that  ''  Jerusalem  "  is  a  corruption  of  the  Italian 
girasole  (according  to  Max  Miiller,  from  the  Latin  gyrus,  turning  to,  and  sol, 
the  sun)  which  is  now  a  popular  as  well  as  a  book  term  in  Italy  for  the 
sunflower /^eiianf/ms  a>i/(uws,  Lacaita  contends  that  the  statement  that  the 
artichoke  was  called  girasole  in  Italy  is  incorrect.  He  states  that  every 
effort  has  failed  to  discover  that  the  Italians  called  either  the  plant  or  its 
tubers  by  that  name  at  or  before  the  date  when  the  vegetable  came  into  use 
in  England.  He  finds  "that  the  term  girasole  seems  to  have  been  first  em- 
ployed botanically  for  the  castor  oil  plant,  and  that  from  evidence  of  literature 
of  the  day  it  seems  as  if  the  transference  of  the  name  from  that  plant  to  the- 
sunflower  may  have  taken  place  in  England  earlier  than  in  Italy.  The  word 
girasole  might  easily  have  been  applied  by  some  scholarly  gardener  to  the 
tuberous  Helianthus  when  it  made  its  appearance  in  England,  and  any 
unlettered  hearer  might  most  easily  repeat  the  ill-caught  sound  as 
"  Jerusalem." 


Two  Types  of  Eureka  Lemon. 

Some  years  ago  Mr.  Harold  Moore,  Pennant  Hills,  visited  California,  and 
was  so  taken  with  the  Eureka  lemons  there  that  he  purchased  some  trees 
and  had  them  forwarded  to  this  State.  A  number  of  these  trees  were  planted 
at  the  orchard  of  his  brother,  Mr.  Bert  Moore,  "  Sunnyside,"  Somersby. 
The  latter  now  reports  that  they  have  proved  a  failure.  The  two  original 
trees  bear  very  little  fruit,  and  what  they  bear  is  large  and  coarse.  The 
Department  also  obtained  two  trees,  and  the  experience  with  them  at  Yanco 
Experiment  Farm  was  practically  the  same  as  at  Somersby,  namely,  that 
the  trees  did  not  crop  well,  and  the  fruit  was  in  every  way  inferior  to  the 
variety  Sweet  Kind. 

There  is  a  variety  of  lemon  in  this  State  which,  though  called  Eureka,  is^ 
very  similar  to  Sweet  Kind ;  in  fact,  I  think  it  is  synonymous  with  it.  The 
Sweet  Kind  type  can  certainly  be  recommended,  being  even  and  smooth  in 
texture ;  but  growers  cannot  be  recommended  to  plant  the  imported  Eureka 
referred  to  above,  notwithstanding  that  in  California  the  variety  so  named 
carries  good  crops  of  summer  fruit,  and  is  being  very  largely  planted  in  that 
State. — W.  J.  Allen. 
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Chats  about  the  Prickly  Pear* 

No.  2. 


J.  H.  MAIDER,  I.8.O..  F.R.S.,  F.L.S., 
Govemment  Botanist  and  Director,  Botanic  Gardens,  Sjclney. 

Its  Minor  Uses. 
In  order  that  the  way  may  be  cleared  for  the  consideration  of  the  major 
use  of  prickly  pear — that  ia,  as  stock  feed — the  minor  uses  of  the  pest  may 
first  be  indicated.  The  uses  of  prickly  pear  by  various  peoples  are 
summarised  by  Dr.  D.  Griffiths,  at  p.  41  of  Bulletin  No.  74,  U.S.  Department 
of  Agriculture,  as  follows  :- 

1 .  The  fruits  of  not  less  than  a  dozen  Mexican  species  are  delicious,  and  would  form  a 
valuable  addition  to  our  fruit  supply. 

2.  Very  palatable  jellies  are  manufactured  from  the  fruits  of  some  species,  and  could 
■doubtless,  under  proper  commercial  methods,  be  put  upon  the  market  as  choice,  delicacies, 
if  the  plants  can  be  successfully  grown  in  sufficient  numbers. 

3.  The  young  joints  are  boiled  for  food  as  greens  by  the  Mexican  people. 

4.  The  young  joints  are  manufactured  into  pickles. 

3.  The  young  joints  are  chopped  into  small  pieces  and  dried  for  future  use. 

6.  The  expressed  juices  are  used  by  the  Mexicans  for  mixing  with  whitewash  for 
exterior  work. 

7.  Many  species  are  used  for  hedges,  borders,  fences,  and  other  useful  or  ornamental 
plantings. 

8.  The  pulp  of  the  group  of  cacti  known  to  the  Mexicans  by  the  name  of  visrmja 
[plants  allied  to  the  prickly  pear — J.H.M.],  is  boiled  with  sugar  in  the  manufacture  of 
cactus  candy. 

9.  The  soft,  pulpy  tissues  of  cacti,  being  very  retentive  of  moisture,  are  admirably 
•adapted  and  extensively  used  for  poultices. 

10.  Some  species  yield  valuable  [? — J.H.M.]  drugs. 

11.  Before  the  development  of  the  coal-tar  dyes  some  of  the  species  were  largely  used 
as  hosts  for  the  cochineal  insect. 

12.  The  peculiar  reticulations  of  the  vascular  system  of  many  spiacies  are  taken 
advantage  of  in  the  manufacture  of  an  endless  variety  of  art  goods. 

The  following  minor  uses  may  be  briefly  touched  upon  : — (1)  The  fruit 
as  human  food;  (2)  alcohol;  (3)  fibre;  (4)  mucilage  (as  a  component  of 
whitewash) ;   (5)  dye ;   (6)  miscellaneous. 

1, — The  Fruit  as  Human  Food. 
We  have  two  publications  of  an  exhaustive  character  which  deal  with 
this  subject,  and  show  how  important  the  fruits  of  some  (not  our  pest  pear) 
are  in  the  dietary  of  the  Mexicans.  They  are  "  The  Tuna  as  a  food  for 
man,"  being  Bulletin  No.  64,  New  Mexico  (U.S.)  College  of  Agriculture, 
&c.,  by  R.  F.  Hare  and  D.  Griffiths  (April,  1907),  and  "  The  Tuna  as  food 
for  man,"  Bulletin  No.  116,  Bureau  of  Plant  Industry,  U.S.  Department  of 
Agriculture,  by  D.  Griffiths  (December.  1907). 
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These  two  works  (particularly  the  latter)  give  a  list  of  the  fruits  most 
esteemed  for  eating.  In  some  cases  the  botanical  name  is  uncertain,  Tutia 
Camuesa  {Opuntia  Larreyi)  is  one  of  the  best,  and  it  is  a  member  of  the 
Opuntia  ficus-indica  group  (see  one  of  my  previous  articles,  p.  50,  Gazette  of 
January,  1913).  Dr.  Griffiths  says  :  "  When  the  rind  is  removed,  leaving 
the  pulp  intact,  the  latter  has  a  distinct  orange  cast.  When  broken  open 
it  is  mottled  yellow  and  red,  but  becomes  deeper  red  with  full  maturity." 
A  coloured  plate  of  Tuna  Camuesa  will  be  found  facing  page  56  of  the 
American  Bulletin  No.  64,  already  referred  to.  There  is  a  less  exhaustive 
account  of  the  use  of  the  fruit  as  human  food  in  Bulletin  No.  78  of  the 
New  Mexico  Agricultural  College  (E.  0.  Wootton,  1911). 

If  my  article  on  Opuntia  ficus-indica  in  this  Gazette  (January,  1913)  be 
perused,  it  will  be  found  that  I  give  a  good  deal  of  information  on  edible 
fruits  of  prickly  pear  (some  of  them  almost  non-prickly).  The  fruit  of  the 
Velvety  prickly  pear  (0.  tomentosa) — see  p.  1028  of  my  article  of  December, 
1912 — is  also  esteemed  by  some.  I  have  known  other  naturalised  species- 
to  have  their  fruits  used  for  food  in  Australia ;  but  those  mentioned  are  the 
most  important,  and  the  ficus-indica  is  very  much  the  more  important.  Yet  it 
is  only  on  rare  occasions  that  it  is  seen  in  the  shops.  In  1899  Mr.  J.  B. 
Brown,  of  Windsor,  told  me  that  it  was  cultivated  at  South  Kurrajong,  and 
that  the  fruit  brought  half-a-crown  a  dozen  in  the  market.  Some  years. 
ago,  however,  the  late  Mr.  T.  Jessep,  M.L.A.,  a  well-known  fruit-broker, 
told  me  that  he  had  not  seen  it  in  the  Sydney  markets  for  many  years. 
Occasionally  I  have  seen  it  in  the  windows  of  the  King-street  (Sydney) 
shops,  in  common  with  other  rare  fruits,  making  a  mute  appeal  to  the  con- 
noisseur, but  it  could  be  supplied  in  great  abundance  if  the  public  taste 
(which  it  is  very  difficult  to  control  or  direct)  set  in  for  it. 

Speaking  of  prickly  pear  fruit  in  general.  Dr.  G.  V.  Perez,  a  well-known 
physician,  wrote  to  me  in  1913  :  "  There  is  a  prevalent  belief  in  these  islands 
(Canary  Islands)  on  which  the  peasants  lay  great  stress,  and  that  is  you 
must  not  drink  wine  when  partaking  largely  of  prickly  pear,  because  it 
causes  rectal  obstruction ;  I  have  so  many  cases  brought  before  my  notice 
that  I  am  inclined  to  think  there  is  something  in  it.  Our  peasants,  of  course, 
partake  very  largely  of  them." 

This  statement  may  be  compared  with  that  quoted  as  Mexican  experience 

in  regard  to  0.  robusta. 

2.— Alcohol. 

In  Mexico,  calonche,  an  intoxicating  drink  similar  in  taste  to  hard  cider, 

is  made  from  the  fruit  of  several  species  of  Opuntia  by  pressing  out  the  juice, 

passing  it  through  straw  sieves,  and  heating  it  by  fire  or  the  sun,  when  it 

soon  begins  to  ferment.     (See  Havard,  Bull.  Torrey  Bot.  Club,  vol.  xxiii, 

p.  33,  and  "  Drink  Plants  of  the  North  American  Indians  "  in  Sargent's 

"  Silva  of  North  America,"  vol.  xiv.) 
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In  Press  Bulletin  No.  121  of  the  New  Mexico  (a  pear  State)  College  of 
Agriculture,  Mr.  R.  F.  Hare,  a  well-known  authority,  writes  (under  date 
24th  December,  1906)  on  "  Cactus  as  a  source  of  industrial  alcohol."  He 
concludes  with  the  following  paragraphs  : — 

It  may  be  that  the  fruits  of  the  prickly  pear  wiQ  be  found  better  suited  to  the 
manufacture  of  alcohol  than  the  stems,  if  the  yield  per  acre  be  found  sufficiently  large  to 
warrant  their  production.  We  have  fou:  d  that  some  varieties  of  this  fruit  contain 
10  to  12  per  cent,  sugar,  all  of  whidi  is  easily  and  readily  converted  into  alcohol, 
without  the  previous  malt  or  acid  treatment  necessary  to  produce  alcohol  from  starchy 
substances. 

It  would  therefore  seem  to  us  that,  from  our  present  knowledge  of  the  subject,  the 
manufacture  of  industrial  alcohol  from  cactus  can  reasonably  be  considered  within  the 
range  of  possibilities. 

Next  in  order  of  date  in  the  papers  before  me  is  a  paper  circulated  in  the 
Australian  press,  purporting  to  record  the  work  of  Mr.  K.  M.  Gibson,  B.Sc, 
a  Brisbane  chemist ;  the  Sydney  Daily  Telegraph,  for  example,  has  half  a 
column  in  its  issue  of  11th  February,  1908.  This  nebulous  gentleman  "  sees 
in  this  despised  plant  commercial  possibilities  quite  alluring,  and  calculated 
rather  to  encourage  its  cultivation  rather  than  its  ruthless  destruction." 

Mr.  E.  Harris  (this  Gazette,  March,  1909,  p.  237),  in  a  thoughtful  article 
urging  that  the  uses  of  this  plant  be  further  inculcated,  at  p.  245  says :  "  The 
Brisbane  chemist  was  unknown  to  the  Department  (of  Agriculture,  Queens- 
land), and  the  Postal  Department  also  failed  to  locate  him."  This  is  by  no 
means  the  only  occasion  n  which  an  untraceable  person  under  an  alias,  or 
assuming  a  University  degree,  has  amused  himself  by  posing  as  a  scientific 
man. 

Following  are  some  of  "  Mr.  Gibson's  "  statements  : — 

"  From  experiments  that  I  have  carried  out  I  have  obtained  from  the  prickly  pear  a 
white  spirit  in  quality  equal  to  the  best  obtainable  in  the  Commonwealth,  and  sold  in 
Brisbane  at  32s.  6d.  per  gallon.  The  cost  of  production  would  not  exceed  3s.  6d.  per 
gallon." 

A  by-product  of  the  spirit  manufacture  is  "  a  most  nutritious  feed-cake  for  horses 
and  cattle,  at  a  cost  not  exceeding  £3  10s.  per  ton.  The  present  cost  of  feed-cake  in  this 
State  is  £7  lOs.  per  ton.  " 

"  In  the  manufacture  of  paper  an  excellent  strawboard  can  be  obtained,"  and  other 
statements  are  made  concerning  the  valuable  fibre  to  be  obtained  from  prickly  pear. 

"  Last,  but  not  least,  it  makes  an  excellent  sugar,  equal  to  any  sugar-cane  grown  in 
Queensland.  The  sugar  properties  contained  under  treatment  of  2  tons  of  prickly  jye&T 
are  equal  to  3  tons  of  sugar-cane." 

This  is  the  biggest  practical  joke,  purporting  to  be  scientific,  that  I 
remember  in  regard  to  plants  in  Australia  for  many  years.  We  hear  of 
pseudo- scientific  reports  as  regards  mines  more  frequently,  but  the  mischief 
of  this  report  is  that  it  unsettled  our  people,  while  it  found  its  way  into 
journals  in  various  parts  of  the  world  as  sober  fact,  based  on  Australian 
experience.  The  prickly  pear  pest  is  quite  serious  enough  without  the 
complications  that  arise  from  the  vagaries  of  the  practical  joker.  The 
British  South  African  Export  Gazette  of  2nd  October,  1908,  propagated 
this  statement  of  the  alleged  Brisbane  chemist  in  regard  to  the  fibre 
paragraphs. 
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Next  in  order  of  date  we  come  to  Bulletin  No.  72  (August,  1909),  New 
Mexico  College  of  Agriculture,  entitled  "  Denatured  Alcohol  from  Tunas 
and  other  sources,"  by  Messrs.  Hare,  Mitchell  and  Bjerregoard.  This  is  a 
speciallyvaluable  bulletin,  and  the  most  important  contribution  to  the  subject 
so  far.  The  conclusions  will  be  found  at  p.  51,  and  are  only  partly  favourable 
to  the  enterprise  in  the  United  States  (the  home  of  prickly  pears)  of  making 
alcohol  from  the  fruits  on  a  commercial  scale. 

I  could  quote  other  work  and  alleged  work,  but  so  far  I  cannot  see  much 
hope  of  prickly  pear  fruits  being  economically  valuable  as  a  source  of  indus- 
trial alcohol  in  Australia  at  the  present  time. 

3.— Fibre. 

The  Transvaal  Agricultural  Journal  for  October,  1909,  p.  67,  refers  to 
"  Mr.  Gibson's  "  statement  in  regard  to  the  fibre,  but  information  had  been 
sought  from  the  Imperial  Institute  which  stated  that  the  value  of  the  fibre 
had  been  greatly  overrated.  In  the  bulletin  of  the  Institute  for  1910,  p.  43, 
is  a  report  on  "I'rickiy  Pear  and  its  Utilization."  At  p.  44  the  report  of 
tiu!  supposed  Brisbane  chemist  is  referred  to,  and  his  exaggerated  state- 
ments are  mentioned  under  the  further  heads  of  alcohol  and  sugar. 

Regarding  the  proposed  utilization  of  the  fibre  it  contains  for  paper 
making  the  results  are  discounted,  partly  because  of  the  inherent  inferiority 
of  the  fibre,  and  partly  because  of  the  high  percentage  of  non-fibrous  matter 
in  the  plant. 

Under  the  lieadings  ''  The  Utilization  of  the  Prickly  Pear,"  Agricultural 
News,  West  Indies},  23rd  July,  1910,  p.  235,  and  "  The  Cactus  Discounted," 
Hawaiian  Forester  and  Agriculturist,  Sept.,  1910,  p.  243,  the  discussion  is 
continued.     These  are  prickly  pear  countries. 

Further  information  ("  Report  of  the  Queensland  Prickly  Pear  Com- 
mission, 1914  ")  has  been  acquired,  and  it  supports  the  conclusion  that 
])ricklypear  fibre  cannot  compete  with  other  fibres  in  the  market  at  present. 

4. — ^Mucilage  as  a  Component  of  Whitewash. 

The  use  of  prickly  pear  in  making  whitewash  is  frequently  met  with  in 
the  West  Indies. 

In  regard  to  this  matter,  a  note  contained  in  The  Colonizer  for  November, 
1910,  drawing  attention  to  a  similar  employment  of  the  prickly  pear  in 
Uruguay,  is  of  some  interest.  It  is  stated  that  the  white  colour  of  the  farm 
buildings  in  that  State  serves  for  special  attraction,  even  during  the  wet 
season.  The  mode  of  employing  the  "  leaves  "  is  stated  to  be  to  slice  them, 
macerate  them  in  water  for  twenty-four  hours,  and  then  to  add  the  lime 
and  mix  well.  The  endurance  of  whitewash  thus  made  forms  a  matter  for 
particular  comment.  (West  Indian  Agricultural  News,  6th  January,  1912, 
p.  8.) 

The  West  Indian  and  Uruguayan  practice  is  more  or  less  followed  in  tropical 
countries  where  prickly  pear  is  abundant. 
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6.— Dye. 

Many  of  the  species  yield  purplish  fruits,  the  flesh  being  more  or  less 
intensely  of  that  colour;  the  pest  pear  is  a  case  in  point.  Although  a 
good  many  authors  refer  to  this  colour,  it  has  not,  in  these  days  of  synthetic 
dyes,  been  found  to  have  any  commercial  value.  At  the  same  time,  it  has 
some  local  or  domestic  use  in  the  countries  in  which  the  species  are 
indigenous. 

6. — Miscellaneous. 

In  C.  S.  Sargent's  "  Silva  of  North  America,"  vol.  xiv,  p.  13,  will  be 
found  references  to  a  local  use  of  prickly-pear  "  leaves  "  for  hardening  tallow, 
for  use  as  a  poultice,  &c.  I  have  known  the  cool  succulent  substance  to  be 
used  in  New  South  Wales  as  a  cooling  agent  in  the  treatment  of  whitlows, 
&c.,  also  for  black  eyes. 

In  nome  countries,  particularly  India,  prickly  pears  have  been  cultivated  for 
hedges  (in  India  even  for  fortifications),  but  this  is  a  use  which  will  appeal 
to  no  one  in  Australia.  At  this  place  a  paper  "  The  Destructive  Distillation 
of  Prickly  Pear  "  by  F.  H.  Campbell  ("  Rep.  Aust.  Assoc.  Adv.  Science," 
vol.  X  V,  p.  104, 1913)  should  be  consulted,  although  the  products,  tar,  charcoal, 
&c.,  cannot  be  produced  at  a  profit  at  present. 

Although  I  am  not  too  optimistic  in  regard  to  most  of  the  minor  uses 
enumerated,  I  am  of  opinion  that  some  of  the  various  products  may  help 
to  reduce  the  cost  of  clearing  pear-infested  land,  which  should  always  be  our 
aim. 


The  Importance  of  Appearance  in  the  Packing 

OP  Honey. 

The  nature  of  the  bee-keeper's  occupation,  and  his  daily  association  with  a 
regime  unparalleled  in  nature  for  its  perfect  and  delicate  order,  should  make 
him  particularly  sensible  of  the  importance  of  what  are  sometimes  dismissed 
as  "  small  things."     One  of  these  is  the  appearance  of  his  honey  containers. 

It  is  very  essential  that  the  apiarist  should  study  the  out&ide  appearance 
of  his  containers  when  preparing  honey  for  market.  Many  apiarists  use 
benzine  tins,  and  these  are  satisfactory  if  they  are  carefully  selected,  properly 
cleaned  with  hot  water  and  a  small  quantity  of  carbonate  of  soda,  and  then 
rinsed  with  cold  water.  Only  the  best  and  brightest  tins  should  be  used, 
and  it  is  imperative,  of  course,  that  no  slightest  odour  of  benzine  should  be 
left  in  the  tin. 

When  sending  honey  a  distance  by  rail  it  is  advisable  to  put  the  tins  in 
crates.  Where  it  is  desired  to  consign  uncrated,  then  personal  attention 
should  be  given  to- the  loading  of  the  truck,  so  that  the  tins  may  be  packed 
carefully,  and  in  such  a  manner  that  no  other  produce  is  dumped  roughly 
on  top  of  them.  Marketing  with  a  poor  appearance  reduces  both  jjroiits 
and  sales. — -W.  A.  Goodacre,  Senior  Apiary  Inspector. 
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Vineyard  Notes  for  March. 

The  full  extent  of  the  damage  to  vines  and  consequent  loss  of  crop  due  to 
mildew  is  now  apparent  in  the  County  of  Cumberland,  and  it  can  safely  be 
said  that  it  has  cost  growers  many  thousands  of  pounds.  The  regrettable 
feature  of  the  whole  thing  is  that  proved  remedial  treatments  were  not 
availed  of.  There  has  been  too  great  a  tendency,  despite  all  warnings,  to 
treat  the  disease  lightly  and  trust  to  luck. 

There  is  probably  no  place  in  Cumberland  where  vines  are  so  subject  to 
■mildew  as  the  Viticultural  Nursery  at  Narara,  and  if  proof  of  the  eflScacy  of 
Bordeaux  mixture  is  needed  this  nursery  amply  aflFords  it.  Not  only  have 
the  young  nursery  beds  been  successfully  piotected  since  early  in  December 
(when  downy  mildew  first  became  apparent),  but  tlie  collection  of  European 
varieties  has  retained  luxuriant  foliage  and  matured  fine  clean  bunches  of  fruit. 
It  is  to  be  hoped  that  the  experience  of  growers  will  have  a  salutary  eflfect 
upon  future  operations,  and  that  the  advice  of  the  I>epartment  of  Agriculture 
•will  henceforth  be  accepted  as  conclusive.  Although  much  good  work  has 
been  done  by  the  growers  who  sprayed  their  vines,  there  is  probably  not  one 
who  sprayed  often  enough  to  achieve  immunity  from  injury.  Such  results 
as  were  obtained  will,  however,  form  an  excellent  guide  for  future  action. 

Vintage  operations  will  be  occupying  the  attention  of  \igneions  in  the 
wine  areas,  and  it  is  gratifying  to  know  that  there  has  been  an  excellent 
recovery  of  the  vines  from  the  drought  of  the  early  summer.  Although  the 
yield  will  not  be  particulary  heavy,  it  will  be  good  unrler  existing  conditions, 
and  the  wines  should  1k'  of  a  high  order.  High  prices  ruling  for  wines  and 
grapes  should  constitute  a  sound  inducement  for  extension. 

There  is  every  indication  that  demands  will  more  than  absorb  the  output 
of  resistant  grafts,  and  to  any  who  desire  to  plant  but  cannot  secure  grafts, 
the  question  of  planting  rootlings  for  field  grafting  should  be  favourably 
<;onsidered.  If  growers  would  realise  that  this  system  of  propagation,  through 
the  agency  of  the  "  Yema  "  bud  graft,  is  superior  to  the  bench  graft,  it 
■would  be  to  their  a'l vantage.  If  two  vines,  a  graft  and  a  rootling,  are 
planted  at  the  same  time,  and  if  the  latter  is  budded  in  the  following 
autumn,  it  will  beat  the  graft  both  in  growth  and  fruit  bearing.  The  pre- 
judice against  the  old  method  of  field  graftinif  is  unfortunately  levelled 
against  this  simpler  and  more  effective  practice.  All  assistance  will  be 
rendered  by  Departmental  officers  to  any  grower  who  would  care  to  follow 
out  this  plan  of  reestablishing  his  vineyard.  Pamphlets  dealing  with  the 
method  of  procedure  can  be  secured  on  application  to  the  Department  of 
Affriculture. — H.  E.  Laffer,  Viticultural  Expert. 


Essentials  to  Kural  Contentment. 

The  farmer  as  well  as  the  industrial  worker  is  entitled  to  a  living  wage 
and  a  reasonable  profit  on  his  investment.  He  is  entitled  also  to 
satisfactory  educational  opportunities  for  his  children  and  to  the  benefits 
of  modern  medical  science  and  .sanitation.  When  these  requirements  are 
met  there  will  be  no  difficulty  in  retaining  in  the  rural  districts  a  sufficient 
number  of  contented  and  efficient  people.  What  we  need  is  not  back-to-the- 
land  propaganda,  but  an  acceleration  of  the  work  for  the  improvement  of  the 
countryside  which  will  render  the  abandonment  of  farms  unnecessary  and 
the  expansion  of  farming  inevitable. — D.  F.  Houston,  Secretary  of  Agri- 
culture, Washington,  U.S.A. 
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Apricot  Growing  in  New  South  Wales* 


W.  J.  ALLEN. 

The  apricot  {Armeniaca  vulgaris)  is  a  native  of  Armenia,  Arabia,  and  the 
Tiigher  regions  of  Central  Asia.  Its  date  of  introduction  into  England  is 
uncertain;  but  Parkinson,  an  old  writer  on  fruit,  mentions  the  introduction 
•of  the  Algier  apricot  by  John  Trandescante,  from  Algiers,  in  1620,  thus 
showing  that  the  fruit  has  been  known  in  England  for  a  considerable  time. 
In  England,  however,  the  cultivation  of  the  apricot  is  restricted  to  favourable 
localities ;  and  though  fruit  of  very  high  merit  is  grown,  it  is  only  on  south 
walls  and  where  it  can  be  protected  from  spring  frosts,  as,  on  account  of  its 
■early  blossoming,  it  is  very  apt  to  be  injured  in  exposed  situations. 

The  uses  of  the  apricot  are  many  and  varied;  both  in  a  fresh  and 
preserved  state,  it  is  largely  used  as  an  article  of  diet,  and  a  valuable  oil 
is  obtained  from  the  kernels.  As  a  fresh  fruit  for  dessert  it  is  decidedly  the 
"best  of  its  season.  It  makes  an  excellent  jam,  cans  well,  and  dries  or 
evaporates  well,  keeping  its  flavour  without  deterioration,  and,  when  properly 
cooked,  coming  out  nearly  equal  in  quality  to  newly-gathered  fruit. 

Of  late  years  the  apricot  has  to  a  great  extent  gone  out  of  favour.  This 
is  not  attributed  to  lack  of  popularity  of  the  fruit,  but  more  to  the  fact  that, 
ripening  about  Christmas  time,  the  fruit  is  very  inconvenient  to  handle,  as 
at  that  particular  time  labour  is  scarce  and,  if  obtainable,  very  costly.  It  is 
.advisable  under  these  circumstances  that  a  grower  should  not  plant  apricots 
in  extensive  areas,  but  should  confine  himself  to  a  few  select  varieties  and 
an  area  not  larger  than  he  can  handle  without  depending  too  much  on  outside 
labour. 

Suitable  Districts  and  Soils. 

Except  in  the  coldest  parts  of  the  State,  the  north-eastern  seaboard,  and 
parts  of  the  arid  interior  where  there  is  no  water  available  for  irrigation,  the 
apricot  grows  well,  but  if  the  best  results  are  to  be  obtained  then  suitable 
localities  must  be  chosen. 

The  first  essential  in  the  soil  is  drainage,  and  if  this  is  good,  then  apricots 
will  grow  in  most  soils,  provided  the  trees  are  worked  on  suitable  stocks. 
Though  apricots  will  grow  in  a  variety  of  soils,  still  they  do  very  much 
better  in  some  than  others,  and  the  soils  that  seem  best  suited  for  this  fruit 
are  fairly  rich  loams  of  medium  texture — deep,  friable,  and  possessing  good 
Jiatural  drainage.  They  may  be  black,  red,  or  chocolate  in  colour — varying 
according  to  districts.  Sandy,  loamy  land  or  alluvial  soils  are  not  so  good 
for  apricots,  as,  though  the  trees  planted  in  rich  soils  make  a  very  heav}- 
growth,  they  are  usually  not  such  good  bearers,  nor  is  the  fruit  of  as  good 
quality  or  as  firm  in  texture  as  that  grown  on  soils  such  as  those  described- 
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Very  poor  soils  are  also  unsuitable  for  apricots,  as  trees  grown  under- 
favourable  conditions  are  heavy  bearers  and  strong  growers,  and  make  a 
fairly  heavy  demand  on  the  soil  for  potash,  phosphoric  acid  and  nitrogen, 
that  for  nitrogen  being  especially  heavy. 

Propagation  and  Stocks. 

Apricots  are  easily  raised  from  the  stone  (pit)  or  by  budding  or  grafting 
the  desired  variety  on  to  a  suitable  stock.  Either  of  these  methods  of 
propagation  answers  well,  the  wood  of  the  apricot  being  by  no  means  difficult 
to  work.  For  budding,  always  choose  plump,  well-matured  buds,  see  that 
they  are  cut  thin,  and  that  the  stock  is  in  good  working  order,  viz.,  that  the 
bark  runs  freely  and  does  not  require  forcing.  For  working  over  old  trees, 
budding  is  preferable  to  grafting;  cut  the  head  hard  back,  and  bud  on  to  the 
joung  shoots.  The  question  of  stocks  for  the  apricot  is  one  of  considerable 
importance,  as  the  success  of  the  tree  depends  in  no  slight  measure  on  the 
suitability  of  the  stock  as  well  as  the  soil. 

It  has  also  been  found  that  when  peach  has  been  used  as  a  stock  for  the 
apricot,  the  tree  becomes  liable  to  the  attacks  of  aphis.  It  is  not  at  all 
advisable  to  use  any  variety  of  plum  as  a  stock  for  the  apricot.  This  stock 
was  for  a  time  used  to  some  extent  in  America,  but  in  latter  years  it  has 
been  completely  discarded. 

Generally  speaking,  the  most  suitable  stock  is  the  seedling  apricot.  It  is 
advisable  in  working  young  stock  to  only  select  vigorous  plants.  Of  course, 
there  are  exceptions  with  regard  to  the  selection  of  stocks,  and  it  has  been 
found  in  the  County  of  Cumberland  that  the  peach,  which  is  generally  used 
there,  is  fairly  satisfactory. 

Site  for  the  Orchard. 

This  is  really  a  controversial  question  -  a  question  of  frost  versus  high 
winds.  For  instance,  if  an  easterly  aspect  is  selected,  the  north-westerly 
winds,  which  are  the  most  prevalent,  are  certainly  avoided,  but,  on  the  other 
hand,  the  rays  of  the  sun  are  met  directly  it  appears  on  the  horizon.  The 
damage  attributed  to  frost  is  not  actually  caused  by  intense  cold,  but  by  the 
rapidity  of  thawing.  Looking  at  the  matter  from  this  point  of  view,  an 
easterly  aspect  is  certainly  a  great  disadvantage. 

With  a  westerly  aspect,  the  sun's  rays  will  not  strike  the  site  until  late  in 
the  morning,  thus  minimising  the  damaging  effects  of  a  sudden  thaw,  but  as 
against  this  advantage,  the  site  would  be  immediately  exposed  to  our  pre- 
valent winds.  The  same  objections  apply  in  a  greater  measure  to  a  north- 
westerly aspect.  Taking  everything  into  consideration,  and  having  selected 
a  site  above  the  frost  zone,  an  easterly  aspect  should  be  chosen;  if,  on  the 
other  hand,  the  site  is  in  the  frost  zone,  a  westerly  aspect  should  be  selected. 

The  land  should  not  be  very  steep,  as  owing  to  the  high  state  of  cultivation 
in  which  it  is  necessary  to  maintain  it  in  order  to  retain  the  moisture,  the  soil 
£g  apt  to  wash  badly  during  heavy  rains ;  as  there  are  often  thunder  showers- 
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in  the  best  apricot  districts,  it  is  also  desirable  to  select  land  that  will  not 
wash  to  any  extent.  At  the  same  time,  the  land  should  possess  good  moisture- 
:retaining  properties. 

Drainage. 
As  previously  stated,  thorough  drainage  is  of  the  utmost  importance  in  the 
culture  of  the  apricot,  and  its  absence  is  the  cause  of  many  of  the  diseases 
to  which  this  fruit  is  subject.  If  the  subsoil  is  of  a  heavy  retentive  nature 
that  will  prevent  the  free  circulation  of  air  or  moisture  round  the  roots  of  the 
tree,  or  if  water  lies  on  or  stagnates  in  the  soil,  causing  it  to  be  sour  and 
•cold,  or  if  there  is  a  surplus  of  water  in  the  soil  from  any  other  cause,  then  it 
:i8  absolutely  necessary  to  drain  the  soil  before  it  is  fit  for  apricot  culture. 


Apiieot  Orchard  In  Blossom  at  Wagga  Experiment  Farm. 


'Too  )nany  young  orchards  are  set  in  undrained  land.  This  class  of  land 
-does  not  admit  of  proper  tillage  and  plant  food  is  not  available ;  the  soil  is 
too  cold  in  the  spring,  and  bakea  and  is  too  warm  in  the  summer,  and  it  does 
not  allow  of  proper  air  circulation. 

Preparation  of  the  Land. 

Clear  the  land  well,  taking  out  all  stumps  and  roots  to  at  least  20  inche.n 
from  the  surface.  Plough  as  deep  as  you  have  soil,  but  do  not  bring  the  sub- 
soil to  the  suraface.  Plough  the  land  well,  turning  it  right  over,  and  leave  it  as 
rough  as  possible,  so  that  it  is  well  exposed  to  the  action  of  the  sun,  air  and 
Tain,  as  this  will  tend  to  sweeten  the  soil  and  make  it  more  friable,  and 
consequently  easier  to  work.     Plough  the  land  some  months  before  planting 
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the  trees,  and  let  it  remain  in  a  rough  state;  and  if  the  subsoil  is  of  a  clayey, 
retentive  nature,  or  if  there  is  a  hard-pan  that  will  cause  water  to  stagnate 
round  the  roots  and  prevent  the  roots  from  going  down  into  the  soil,  then  it 
is  advisable  to  subsoil  to  as  great  a  depth  as  the  available  power  will  enable 
and  the  roots  in  the  soil  will  allow.  Subsoiling  will  tend  greatly  to  sweeten 
and  aerate  the  land,  and — what  is  of  equal  importance — will  increase  the 
natural  capacity  of  the  soil  for  retaining  moisture  during  a  dry  time. 

Do  not  hurry  your  land  l>y  planting  the  trees  before  it  is  in  a  fit  state  to 
receive  them — rather  lose  a  season.  You  cannot  get  the  land  into  too  good 
order  for  apricots,  for,  if  thoroughly  sweetened  and  friable  and  if  there  is  no- 
impervious  subsoil  to  retain  stagnant  water,  the  trees  will  be  healthy  and  free 
from  "'gum,"  which  is  often  a  cause  of  serious  loss  to  apricot  growers. 
There  is  thus  every  reason  why  care  should  be  taken  to  prepare  the  land 
properly  if  the  apricot  orchard  is  to  be  a  financial  success. 

Selection  of  Trees  and  Planting. 
In  selecting  trees,  care  should  be  taken  to  see  that  they  are  well  grown 
and  free  from  all  disease  ;  they  sbould  not  be  more  than  one  year  old.  The 
hole  for  planting  should  have  a  depth  of  about  12  inches  and  a  diameter  of 
about  18  inches.  In  removing  the  soil  care  should  be  taken  to  put  the 
surface  soil  on  one  side  of  the  hole  and  the  subsoil  on  the  other ;  a  small 
(juantity  of  subsoil  is  then  replaced  so  that  it  forms  a  pyramid  in  the- 
centre  of  the  hole.  The  roots  of  the  young  tree  are  next  shortened  back 
to  within  about  3  inches  of  the  stock  and  all  damaged  roots  removed,  the- 
tree  being  placed  on  the  top  of  the  pyramid  and  its  roots  spread  evenly  in 
all  directions.  All  vigorous  roots  should  be  planted  in  the  direction  of  the 
prevailing  winds  ;  this  acts  as  an  anchor  to  the  tree.  The  remainder  of  the- 
subsoil  is  finally  filled  in  compactly  and  pressed  down  with  the  feet,  the- 
filling  being  continued  with  the  surface  soil  until  all  the  eai-th  has  been 
replaced.  The  trees  should  always  be  planted  very  firmly  so  as  to  exclude 
all  air  and  the  tops  cut  back  to  a  height  of  about  18  inches  from  the  ground. 

Cultivation. 

Thorough  cultivation  is  the  only  means  by  which  apricot  growing  can  be 
made  a  financial  success  in  the  districts  best  suited  for  the  growth  of  th-^ 
choice  canning  and  drying  varieties.  The  quality  and  size  of  the  fruit  and 
the  amount  of  the  crop  depend  more  on  it  than  on  anything  else — in  brief, 
it  is  the  one  great  essential,  as  it  is  only  by  means  of  it  that  we  can  conserve 
moisture  in  the  soil  during  dry  weather — a  ccnseivation  on  which  the  quality 
and  quantity  of  the  crop  may  depend.  You  cannot  over-cultivate  in  a  dry  time, 
as  the  finer  you  get  the  soil  the  more  perfect  mulch  it  makes,  and  the  longer 
it  will  retain  moisture.  Do  not  turn  the  soil ;  stir  it,  and  stir  it  deeply- 
If  you  have  a  small  orchard  use  a  Planet  Jr.  with  narrow  teeth  not  more  than 
1|  inches  wide,  and  let  them  well  down;  but  if  you  have  a  larger  orchard 
with  a  loamy  soil,  then  use  a  spring-tooth  cultivator;  for  heavy  soils  use  a 
fixed  tine  cultivator.     After  every  rain  cultivate  the  orchard  as  soon  as  you 
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can  get  on  to  the  land,  and  get  the  cultivating  done  as  rapidly  as  possible,  as 
the  sooner  you  get  over  the  land  and  break  the  crust  the  more  moisture  you 
will  save ;  land  on  which  a  crust  is  allowed  to  remain  for  any  length  of  time 
loses  moisture  very  rapidly  by  surface  evaporation.  Plough  the  orchard 
in  the  autumn  after  the  removal  of  the  fruit,  even  if  the  soil  turns  up  in  lumps 
and  costs  a  considerable  amount  in  shares;  there  is  the  advantage  (in  dry 
districts)  of  retaining  the  winter  rains.  Cultivate  during  the  summer,  always- 
have  your  land  in  order,  and  never  be  caught  napping,  as  a  week's  neglect 
at  a  critical  time  will  sometimes  mean  the  loss  of  a  crop.  Always  keep  the 
land  free  from  weeds  and  in  good  tilth ;  it  will  then  absorb  any  rain  that  falls,, 
and  this  again  is  retained  by  cultivation,  whereas  on  unworked  land,  a  large 
part  of  the  rain  that  falls  is  usually  lost  by  running  ofE  the  surface,  and  the 
little  that  does  happen  to  soak  in  is  rapidly  dried  out  again  by  the  sun  and 

wind. 

Irrigating. 

Owing  to  the  paucity  and  uncertainty  of  the  rainfall,  irrigation  is  essential 
for  the  growth  of  apricots  in  the  dry  western  country.  Irrigation  does  not 
mean  an  unlimited  supply  of  water  whenever  it  pleases  the  fancy  of  the  grower 
to  turn  it  on,  but  a  judicious  supply  of  a  moderate  quantity  of  water  at  the 
right  time.  The  mere  watering  of  the  land  is  of  little  value  by  itself ;  it  is 
from  the  combination  of  irrigation  and  cultivation  that  the  best  results  are 
obtained^ — too  much  water  is  often  as  bad  as  too  little.  Before  irrigating 
the  land  be  sure  that  the  surplus  water  has  a  get-away — that  is  to  say,  see 
that  the  land  has  very  good  sub-drainage,  as  if  this  is  deficient  the  water  is. 
very  apt  to  lodge  round  the  roots  of  the  trees  and  do  more  harm  than  good. 
If  there  is  no  winter  rainfall,  then  a  thorough  irrigation  equal  to  a  rainfall 
of  2  to  3  inches  is  essential,  and  this  irrigation  should  be  given  before  the  buds 
burst  or  just  when  the  sap  begins  to  move,  which  is  fully  a  month  before  the 
buds  burst.  A  good  watering  then  will  carry  the  trees  on  to  the  time  the  stones- 
are  forming,  when  a  second  watering  should  be  given ;  this  watering  will 
generally  be  sufficient  to  mature  the  crop,  but  if  not,  a  third  irrigation  may 
be  given.  After  each  irrigation  the  land  should  be  cultivated  as  soon  as 
horses  can  be  brought  on  to  the  land  without  any  danger  of  their  packing 
the  SOU,  as  this  cultivation  will  tend  to  prevent  surface  evaporation,  and  if 
continued  as  described  under  the  heading  of  "  Cultivation,"  will  retain  the 
moisture  in  the  soil  till  the  next  watering  is  required.  Irrigation  is  best 
carried  out  by  means  of  furrows,  which  are  easily  made  with  a  furrowing 
plough  or  cultivator,  and  these  furrows  should  be  broken  up  after  each  irriga- 
tion. Have  the  furrows  on  each  side  of  the  row  of  trees,  and,  if  the  land  is- 
good  irrigating  land,  at  about  2  to  3  feet  from  the  trees  on  either  side,  as  the 
water  will  saturate  the  soil  on  each  side  of  the  furrow  and  thus  cover  he 
whole  of  the  land.  If  the  water  will  not  soak  so  far  then  make  the  furrows- 
nearer  together.  The  number  of  furrows  will  depend  on  the  soil,  the- 
age  of  the  trees,  and  the  distance  between  the  trees.  Flooding  must  be 
avoided . 


206 


Agricultural  Gazette  of  N.S.W. 


[Mar.  2,  1920. 


Varieties. 

The  varieties  to  be  used  for  the  purpose  of  canning,  jam- making,  or  drying 
should  be  freestone,  firm  in  texture,  yellow  in  colour,  evenly  ripened  on 
both  sides,  and  with  flesh  juicy  and  sweet.  Some  of  the  French  varieties 
(such  as  Luizet)  are  attractive,  being  large  and  having  a  red  cheek,  but  these 
are  generally  shy  bearers  and  lack  the  qualities  mentioned  above.  The 
qualities  desired  are  mostly  found  in  the  old  English  and  American,  and 
in  sonxe  seedlings  from  those  varieties. 

One  of  the  varieties  known  in  Australia  as  Trevatt  has  proved  itself  of 
great  value.  This  variety,  although  not  of  the  highest  quality,  may  be 
«afely  recommended  to  our  growers  as  being  a  consistent  bearer,  vigorous, 
and  immune  to  a  great  extent  from  disease.  It  is  suitable  for  canning, 
jam- making  and  dessert,  and  is  of  fair  quality  when  dried. 

The  following  are  English  varieties  arranged  in  order  of  ripening  : — 


Name. 

Sim. 

Quality. 

Newcastle 

Small         

Indifferent. 

Oullin's  Early        

Medium     

Medium. 

Trevatt       

Medium     

Medium. 

Kaisha        

Medium     

Good. 

Alsace 

Large         

Good. 

Hemskirke 

Large         

Good. 

Moorpark 

Medium     

Good. 

Mansfield  Seedling 

Large         

Good. 

French  varieties: — 

Large  Early.. 

Luizet 

Alherge  de  Montjjamet 

St.  Ambroise 


Large  (very  shy  bearer) 
Medium  (shy  bearer) 
Medium     „        ,•■ 
Medium     ... 


Medium. 
Medium. 
Medium. 
Indifferent. 


The  Efifeet  of  Frost  on  Blossoming. 

During  blossoming  and  just  after  the  fruit  is  set  is  a  very  critical  period 
-with  most  fruit  trees,  and  with  the  apricot  in  particular.  With  a  view  to 
gathering  data  concerning  the  sensibilities  of  the  apricot  at  these  stages, 
•collections  of  the  fruit  (many  varieties  growing  under  similar  and  under 
different  conditions)  have  been  tested  on  the  Government  orchards  for  many 
years. 

There  is  no  doubt  that  frost  is  responsible  for  heavy  losses  to  fruitgrowers 
generally.  Many  methods  have  been  attempted  to  cope  with  its  effect, 
but  up  to  the  present  nothing  has  proved  satisfactory.  We  learn  from 
•California  that  the  ravages  of  frost  are  greatly  minimised  there  by  the  use  of 
fire  pots. 

Thinning  Apricots. 

There  are  two  ways  by  which  the  fruit  can  be  thinned.  The  first  is 
to  prune  the  tree  in  such  a  manner  that  no  more  fruit-wood  is  left  than  is 
sufficient  to  produce  the  quantity  of  fruit  that  the  tree  is  able  to  grow  to 
perfection.     The  second  way  is  to  thin  by  hand  as  soon  as  the  last  drop  is 


Mar.  2,  1920.]  Agricultural  Gazette  of  N.SM.  207 

over — that  is,  after  the  drpp  which  occurs  when  the  stone  is  forming.  Some- 
times this  drop  is  sufficient  thinning  in  itself,  in  which  case  it  is  not  necessary 
to  thin  further ;  but  if  too  large  a  quantity  of  fruit  has  set,  then  it  must  be 
thinned.  No  hard-and-fast  rules  can  be  laid  down  for  thinning  apricots,, 
the  quantity  to  be  left  depending  on  the  soil,  climate,  and  the  vigour  of  the 
tree.  In  some  cases  at  least  three-quarters  of  the  fruit  must  be  removed, 
and  even  then  the  tree  will  have  as  many  fruits  left  as  it  can  mature  properly  ;. 
whereas  in  other  cases  only  a  very  slight  thinning,  or  none  at  all,  is  necessary. 
The  more  vigorous  the  tree  and  the  better  the  soil,  the  more  fruit  it  is  able  to- 
mature.  The  fruit-grower  must  use  his  own  judgment  in  the  matter,  and  if 
he  is  an  observant  man  he  will  soon  learn  how  much  fruit  the  tree  is  capable 
of  producing  properly,  and  when  and  how  much  a  tree  requires  to  be  thinned. 
In  thinning,  gather  the  fruit ;  do  not  knock  it  off  with  poles.  Pull  oft"  all 
the  smallest  fruit,  and  thin  evenly  all  over  the  tree,  not  all  on  one  side  and 
none  on  the  other.  The  strain  on  the  tree's  energies  is  very  much  reduced 
by  thinning,  and  the  quantity  of  plant-food  removed  from  the  soil  by  the 
crop  is  very  much  lessened.  It  takes  much  more  out  of  the  land  to  form  the 
stone  than  it  does  to  form  the  fleshy  portion  of  the  fruit,  because  the  kernel 
of  stone-fruits  always  makes  a  heavy  call  on  the  soil  for  phosphoric  acid  and 
nitrogen — the  two  principal  plant-foods  that  have  to  be  kept  up  in  the  soil 
by  manuring.  The  extra  prices  obtained  will  more  than  pay  for  the 
expense  of  thinning. 

Gathering  the  Fruit. 

The  purpose  to  which  the  fruit  is  to  be  devoted  determines  the  stage  of 
ripeness  at  which  it  should  be  gathered.  When  required  for  drying  it  should 
be  allowed  to  become  thoroughly  ripe,  but  not  dead  ripe  or  mushy,  as  then  it 
will  not  keep  its  shape  when  cut;  on  the  other  hand,  if  gathered  too  green 
the  fruit  will  dry  light  and  be  acid,  as  the  sugar  is  not  fully  developed.  For 
canning,  the  fruit  must  be  gathered  whilst  still  firm,  just  before  the  softening 
takes  place,  or  it  will  not  keep  its  shape  whilst  cooking ;  and  for  shipping  long 
distances  or  for  pulping  it  must  be  gathered  even  sooner.  Gather  tlie 
fruit  carefully  and  do  not  bruise  it  any  more  than  you  can  help;  use  step- 
ladders  and  do  not  get  into  the  tree  if  you  can  avoid  it,  as  if  you  do  you 
destroy  numbers  of  fruit-spurs  along  the  main  branches  or  just  where  the- 
tree  can  bear  most  fruit  without  injury.  Some  Californian  fruit-growers 
advocate  shaking  the  fruit  ofi  into  large  sheets  in  a  similar  manner  to  prunes, 
but  it  bruises  the  fruit  too  much.  It  works  well  with  prunes,  which  have  a 
tough  skin,  but  it  spoils  a  number  of  apricots,  and  the  extra  expense  of  picking 
is  made  good  by  the  extra  value  of  the  fruit.  When  gathered  for  drying, 
the  fruit  should  be  carried  in  the  picking  boxes  direct  to  the  cutting  tables, 
so  that  there  is  as  little  handling  as  possible;  and  where  the  cannery  is  close 
to  the  orchard,  the  same  method  shouJd  be  adopted.  For  sending  long 
distances,  or  even  to  the  local  markets,  the  fruit  should  always  be  evenly 
graded  and  packed. 
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The  Compositions  of  Various  Lead 
Arsenates* 


A.  A.  RAMSAY,  Principal  Assistant  Chemist. 

An  examination  has  been  made  of  such  brands  of  arsenate  of  lead  as  were 
procurable  on  the  market  in  September,  1919,  and  the  results  are  set  forth 
in  the  accompanying  table.  Nine  samples  in  all  were  examined,  four  of 
these  being  in  "  paste  "  form,  and  five  as  "  dry  powder."  Of  the  paste 
foims  examined,  it  will  be  noted  that  the  moisture  content  ranged  from 
34-7  to  47-1,  the  arsenic  acid  content  from  13-9  to  19-6,  and  the  lead  oxide 
content  from  33*9  to  39-5  per  cent.  Of  the  dry  powder  forms  examined, 
the  moisture  content  ranged  from  0-2  to  0-8,  the  arsenic  acid  from  26  to  29-5, 
and  the  lead  oxide  from  60-5  to  65-3  per  cent. 

This  range  in  the  amounts  of  lead  oxide  arid  arsenic  acid  present  is  due 
"to  the  different  forms  and  combination  of  the  lead  oxide  and  the  arsenic  acid ; 
that  is  to  say,  to  the  different  amounts  of  diplumbic  arsenate  and  triplumbio 
arsenate  present. 

Arsenate  of  lead,  as  sold,  consists  essentially  of  diplumbic  arsenate,  tri- 
plumbic  arsenate,  or  a  mixture  of  both. 

The  compound  diplumbic  arsenate  consists  of  two  molecules  or  parts  of 
lead  oxide  (the  weight  of  which  is  represented  by  445)  united  with  one 
molecule  or  part  of  arsenic  acid  (the  weight  of  which  is  represented  by  230), 
and  united  with  one  molecule  or  part  of  water  (the  weight  of  which  is 
represented  by  18). 

This  compound,  therefore,  contains  in  every  100  parts  64-21  parts  lead 
-oxide  and  33-19  parts  arsenic  acid.  If  this  compound  were  made  into 
a  paste  formed  from  50  parts  powder  and  50  parts  water,  the  paste  would 
contain  32-11  parts  lead  oxide  and  16-59  parts  arsenic  acid  in  every  100 
parts  of  the  paste. 

This  compound  is  sometimes  called  "  acid  arsenate  of  lead,"  and  the  term 
used  indicates  in  chemical  nomenclature  the  type  of  compound.  The  term 
"  neutral  arsenate  of  lead  "  is  applied  to  that  compound  which  contains 
three  parts  of  lead  oxide  united  to  one  part  arsenic  acid,  since  this  is  the 
maximum  amount  of  lead  oxide  possible  in  the  combination. 

The  compound  triplumbic  arsenate  consists,  as  stated  above,  of  three  parts 
lead  oxide  (the  weight  of  which  is  represented  by  667-5)  united  to  o  e  part 
arsenic  acid  (the  weight  of  which  is  represented  by  230).  This  compound, 
therefore,  contains  in  every  100  parts  74-37  parts  lead  oxide  and  25-63  parts 
arsenic  oxide.  If  pure  triplumbic  arsenate  were  formed  into  a  paste,  using 
equal  parts  of  the  powder  and  water,  the  paste  would  contain  37-19  parts 
lead  oxide  and  12-81  parts  arsenic  acid  per  cent. 
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Perhaps  the  nature  of  these  two  compounds  will  be  better  understood  if  the 

analogy  existing  between  phosphates  and  arsenates  is  referred  to.  In  the  former 

the  calcium  jdiosphates  are  widely  known.     There  are  three  of  them,  viz. : — • 

(a)  1  part  calcium  oxide  irith  1  part  phosphoric  acid,  forming  niono-calciuni 

dihydrogen  phosphate,  acid  calcium  phosphate,  or  superphosphate. 
{b)  2  parts  calcium  oxide  vith  1  part  phosphoric  acid,  forniing  dicalcic 
phosphate  or  dicalcium  monohydrogen  phosphate,  or  basic,  calcium 
]))iosphate. 
(c)   3  jiarts  calcium  oxide  u  ith  1  part  phosphoric  acid,  forming  tricalcic 
pliosphate,  neutral  phosphate,  or  rock  phosphate. 
Referring  now  to  arsenates,  and  with  special  reference  to  lead  arsenates^ 
tiie  compound  analogous  to  {a)  is  not  known  to  exist. 

J)iplumbic  arsenate.   Iiowcvt-r.  exi.sts,  and  corresponds  to  (6),   while  tri- 
plumbic  arsenate  corres|)onds  to  {c). 

The  amounts  of  di-  and  trijtlumbic  ar.'^enates  present  in  the  various  samples 
are  given  in  the  atta<lied  table.  It  was  considered  that  the  fineness  of  division 
of  the  particles  iu  the  samples  of  lead  arsenate  piirt  hused  might  have  a 
bearing  on  tlie  rate  of  settling  out  when  suspended,  as  in  applying  them  for 
s])raying.  An  attem|)t  has  been  made  to  separate  the  particles  into  two  sizes 
-"  impalpal)le."'  or  those  ol  about  -(WD  mm.  diameter,  apjn'oximating 
"  clay"*  particles  in  size;  and  ""  not  impalpable,"  or  ])articles  over -005  mm. 
dian^eter  ami  under  -01  mm.  On  referring  to  the  table  under  the  heading 
"  mechanical  analysis,"  it  will  l)e  noted  that  although  in  three  cases  out  of 
four  the  arsenates  in  ])aste  form  contain  the  largest  proportion  of  their 
particles  in  an  impalpable  form,  this  is  not  so  in  all  ca.ses,  be(^aus<'  we 
have  one  case  (No.  5,  dry  powder)  where  the  percentage  of  impalj)able 
matter  is  higher  than  it  is  in  one  of  the  paste  forms  (No.  3).  Arranged  in 
tlie  order  of  greatest  amount  of  inrpalpable  matter,  or  smallest  amount  of 
coar.ser  particles,  we  would  have  : — No.  6  (pa.ste).  No.  9  (paste),  No.  4 
(paste),  No.  5  (dry),  No.  3  ([)aste).  No.  1  (dry)  No.  8  (dry),  No.  2  (dry), 
No.  7  (dry). 

It  will  be  noted  that  those  brands  of  lead  arsenate  examined  naturally 
grou])  themselves  under  three  classes,  viz.  : — 

(a)  Those  in  which  the  diplumbic  salt  predominates,  viz.,  Nos.  9,  2,  1,  3, 
arranged  in  the  order  of  largest  content  of  diplumbic  arsenate. 
The  ratios  of  di{)lumbic  arsenate  to  triplumbic  arsenate  in  the  above 
are  resjx'ctively  7-9  to  1,  5"7  to  1,  4*6  to  1,  and  3*5  to  1. 

(b)  Tho.se  in  which  there  is  nearly  an  equal  quantity  of  di-  and  tri- 
plumbic arsenate,  viz.,  Nos.  7  and  8.  The  ratio  of  diplumbic 
arsenate  to  triplumbic  arsenate  is  1-0  to  1  in  No.  7,  and  1-3  to  1  in 
No.  8. 

(c)  Those  in  which  the  triplumbic  arsenate  present  is  greater  than  the 

diplumbic  arsenate,  viz.,  Nos.  6,  5,  and  4.  The  ratio  of  diplumbic 
arsenate  to  triplumbic  arsenate  in  Nos.  6,  5,  and  4  is  0-9  to  1,  0-8 
to  1,  and  0-5  to  1  respectively. 
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The  difference  which  appears  to  exist  in  the  physical  condition  of  the  lead 
arsenates  examined  is  shown  not  only  by  a  variation  in  the  size  of  the  par- 
ticles, but  also  by  the  weight  of  a  given  volume  of  the  lead  arsenate,  or,  in 
other  words,  by  the  apparent  specific  gravity,  which  is  recorded  in  the 
table  under  the  heading  "  weight  per  100  c.c."  The  variation  in  weight 
ranges  from  36  in  No.  8  to  123  in  No.  7.  Nos.  8  and  5  are  the  lightest  (36  and 
47),  Nos.  7  and  4  are  the  heaviest  (123  and  119),  whilst  Nos.  2,  6,  1,  3,  and  9 
are  intermediate,  being  83,  88,  91,  97,  and  112  respectively. 

The  time  th.'tt  a  lead  arsenate  will  remain  in  suspension  is  a  point  worthy 
of  consideration.  Other  things  being  equal,  any  lead  arsenate  that  separated 
out  immediately  would  be  inferior  for  spraying  to  one  in  which  the  lead 
arsenate  remai.ied  in  suspension. 


Examination  of  Various  Lead  Arsenates  obtainable  in  Sydney, 
September,   1919. 


Mechanical 

Probable 

I'ercenta^e 

Chemical  Analysis  of 

Analysis. 

Lead 

Arsenates 

present 

ofDi-&Tri- 
Arsenates 

IS 

Sample  as 

received. 

Size  nf 

in  total 
Arsenates 

§2 

Weight 

o 

particles. 

(calculated). 

present. 

0.* 

of 

Brand. 

i 

11 

!i 

1 
1 

o 

O 

'g 
< 

c 

1 

c 

V 

u 

1 

si  n 

a 

s 

.J 

"a. 

11 

s 

11 

1 

100  c.c. 

in 
grams. 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

1 

cent. 

cent. 

cent. 

cent. 

Cent. 

cent. 

cent. 

cent 

cent. 

cent. 

lb. 

Electro 

1 

0-82 

«0-77 

29-30 

9-11 

90-64 

9-36 

75-56 

16-47 

82-10 

17-90 

92-03 

909 

Lewis  Berber 

2 

0-65 

60-46 

29-49 

9-40 

84-16 

1.5-81 

78-25 

13-73 

85-07 

14-93 

91-98 

82-i» 

Blj-th's  Blue  Bell 

3 

ih-ii 

34-39 

16  30 

3-87 

91-01 

8-99 

40-22 

11-51 

77- i  5 

22-25 

51-73 

97-S! 
(dry  powder). 

Swift's 

4 

45-59 

34-66 

13-85 

5-90 

97-91 

209 

17-24 

31-72 

.<55-21 

64-7» 

48-96 

118-5 
(dry  powder). 

Orchard 

6 

0-36 

62-67 

2r,-98 

10-99 

94-80 

5-20 

38-87 

50-03 

43-72 

56-28 

88-90 

47-4 

Vallo 

6 

47-08 

33-90 

14  19 

4-83 

99-44 

0-56 

22-69 

25-99 

46-61 

53-39 

48-68 

88-3 
(dry  powder). 

Green  Cross 

7 

0-21 

6ii-29 

27-77 

6-73 

83-60 

16-40 

47-67 

46-6:i 

50-55 

49-45 

94-30 

123-1 

Rodgers 

8 

0-81 

64-19 

27-8S 

7-12 

84-73 

15-27 

5209 

41-33 

55-76 

44-24 

93-43 

35-9 

■Carlton 

9 

34-65 

39-.i3 

19-56 

6-26 

98-48 

1-62 

53-69 

6-79 

88-77 

11-23 

60-48 

112-0 

(dry  powder). 

In  the  accompanying  diagram  the  rate  and  amount  of  the  settlement 
which  takes  place  is  represented  graphically.  The  various  lead  arsenates 
were  used  at  the  strength  recommended  in  Farmers'  Bulletin,  No.  72,  viz., 
"  18  oz.  dry  lead  arsenate  to  50  gallons  water."  The  procedure  was  as 
follows  : — The  lead  arsenate  under  examination  was  accurately  weighed  off, 
and  intimately  mixed  with  a  small  quantity  of  water,  and  afterwards 
diluted  with  water  to  the  above  standard.  The  whole  was  well  shaken 
and  poured  into  a  vessel  with  sloping  sides,  and  the  time  and  the  volume  of 
the  lead  arsenate  which  fell  in  that  interval  of  time  recorded.  From  the 
data  obtained  the  graph  has  been  constructed. 
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On  inspecting  the  graph  it  is  at  once  seen  that  Nos.  6  and  8  separate  out 
with  great  rapidity,  and  that  the  arsenate  has  fallen  out  of  suspension  in  less 
■than  two  minutes.  The  superiority  of  No.  4  is  also  immediately  noted,  and 
it  will  be  observed  that  over  a  period  of  fifteen  or  seventeen  minutes  very 
little  arsenate  has  settled  out.  The  line  of  No.  9  indicates  that  it  is  very 
slightly  inferior  to  No.  4,  but  that  both  are  superior  to  all  the  others. 

The  graph  further  indicates  that  up  to  three  or  three  and  a  half  minutes  there 
is  very  little  difference  in  the  rate  of  settlement  of  the  others,  viz.,  Nos.  1,  2,  3, 
5  and  7,  and  consequently  little  to  choose  between  them.  At  four  minutes, 
however.  No.  7  has  practically  settled,  at  five  minutes  Nos.  2  and  3  have 
practically  settled,  and  at  five  and  a  half  or  six  minutes  Nos.  1  and  5  have 
practically  settled.  The  graph,  therefore,  conclusively  proves  the  superiority 
•of  No.  4  and  No.  9  over  all  other  preparations  so  far  as  rate  of  settlement 
is  concerned.  . 


Apiary  Notes  for  March. 


There  has  been  a  gradual  improvement  during  the  past  month  in  the  eondi- 
tions  for  bees,  and  apiarists  generally  have  been  enabled  to  build  up  their 
weaker  colonies  and  in  many  cases  to  extract  some  surplus.  Every  endeavour 
should  now  be  made  to  have  the  colonies  prepared  so  that  they  will  go  into 
winter  in  the  best  and  most  populous  state ;  this  month  is  generally  favourable 
for  brood  raising,  and  every  encouragement  should  be  given  to  the  queen, 
so  as  to  make  the  best  of  the  remaining  time.  The  brood  nest  should  contain 
select  worker  combs  suitable  for  breeding  purposes,  while  the  queen  shoiJd  be 
a  good  layer,  and  any  old  queens  should  be  replaced  by  young  ones.  It 
pays  to  replace  any  queen  that  has  completed  her  second  season,  for  a  good 
young  queen  in  the  spring  will  make  a  wonderful  difference  to  the  colony. 
The  spring  is  the  time  the  apiarist  wUl  now  be  looking  forward  to,  for  the  losses 
caused  by  the  recent  abnormal  conditions  have  to  be  made  up  again.  The 
best  way  to  prepare  to  do  this  is  by  wintering  the  colonies  in  good  order, 
hived  in  good  sound  hives,  with  ample  stores;  then,  with  favourable  spring 
conditions,  the  apiarist  may  be  enabled  to  go  in  for  artificial  increase.  Care 
should  be  taken  this  month  when  extracting  to  leave  sufficient  stores  to  carry 
the  colonies  over  winter,  and  to  allow  for  extensive  brood-raising  in  the  spring. 
One  full  super  and  what  is  naturally  contained  in  the  brood  chamber  can  be 
taken  as  an  estimate  as  to  what  quantity  is  required.  The  bees  usually 
give  an  indication  when  a  honey  flow  is  going  off  by  raiding  any  combs  left 
out  of  a  hive  for  a  minute  or  so,  or  endeavouring  to  raid  the  extracting  house 
during  mild  weather.  Be  careful  and  do  not  be  mean  during  these  times. — 
W.  A.  Good  ACRE,  Senior  Apiary  Inspector. 


During  December,  1919,  the  plant  Echium  plantayineum  (Paterson's  Curse) 
was  declared  by  the  Upper  Hunter  Shire  Council  to  be  noxious  within  its  area. 
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Extracting  Surplus  Honey^ 


W.  A.  GOODACRE,  Senior  Apiary  Inspector. 

The  term  "  extracting  "  is  generally  used  to  cover  the  combined  jrocesse?  of 
(1)  removing  combs  fron^  the  hive,  (2)  uncapping  the  combs,  and  (3)  extracting 
the  honey  by  means  of  the  honey  extractor.  There  is  no  set  period  for 
extracting;  there  may  be  a  honey  flow  fairly  early  in  the  season,  while  at 
times  the  apiarist  will  not  extract  any  surplus  until  the  autumn.  Again, 
there  are  seasons  in  which  the  flow  may  last  all  through.  A  safe  plan  lor 
the  bef  inner  who  desires  to  know  when  to  extract  is,  when  the  colonies  are 
progressive  and  the  super  or  supers  nearly  full  of  sealed  stores,  to  place  over 
the  brood  nest  and  under  the  supers  a  fresh  super,  the  frames  of  which 
xjontain  comb  foundation  or  empty  combs.  When  good  progress  has  been 
made  in  this  super,  the  apiarist  can  consider  it  is  time  to  extract  sm-plns 
from  the  sealed  stores  above. 

The  beginner  should  always  keep  in  mind  the  fact  that  bees  require  a  fair 
surplus  of  stores  during  early  spring  if  they  are  to  be  progressive  in  brood 
raising ;  while  in  the  late  autumn  ample  stores  should  be  left  with  the  colonies 
to  carry  them  safely  over  winter.  Until  experience  is  gained  in  regulating 
these  matters,  it  is  best  for  the  beginner  to  keep  a  little  on  the  safe  side. 
The  bees  usually  give  an  indication  as  to  the  supply  of  available  nectas. 
For  instance,  if  they  are  inclined  to  rush  any  combs  left  out  of  a  hive  for  a 
minute  or  so,  or  endeavour  to  raid  the  extracting  house  to  any  extent  during 
mil  I  weather,  the  apiarist  can  be  assured  that  there  is  a  scarcity  of  nectar. 
The  same  can  be  said  as  regards  a  pollen  shortage,  when  the  bees  endeavour 
to  obtain  a  substitute  by  raiding  the  bran,  pollard,  or  flour  bins;  but  in 
this  case  the  substitute  is  useless.  I  would  advise  the  beginner  to  take 
notice  of  these  indications,  for  even  a  practical  apiarist  is  usually  guided  by 
them,  especially  in  a  new  locality.  Do  not  stint  your  bees  during  a 
•dearth  of  nectar. 

Material  for  Extracting. 

The  materials  desirable  for  the  purpose  of  carrying  out  extracting 
•operations  in  the  yard  are — a  smoker,  a  hive  tool,  a  bee-brush,  and  a  wheel- 
barrow or  small  hand-cart,  to  the  bottom  of  which  a  tin  tray  should  be  fitted 
to  catch  any  drips  from  the  combs. 

The  plant  necessary  in  the  extracting  room  for  a  small  apiary  consists  of 
the  following  : — -One  simple  cappings  reducer,  one  oil  stove  or  primus  stove, 
two  uncapping  knives,  one  two-framed  reversible  honey  extractor,  and  one 
or  two  .500-lb.  capacity  honey  tanks. 
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Of  course,  when  working  on  extensive  lines  the  plant  ni,ay  be  enlarged 
and  added  to.  For  instance,  a  Beuhne  cappings  reducer  or  a  Geue  reducer 
may  be  used;  also  larger  honey  tanks,  a  four  or  six  frame  extractor,  and,, 
if  desired,  a  honey  heater  (xised  for  the  purpose  of  saving  time — the  honey, 
being  artificially  ripened,  can  be  tinned  off  a  few  hours  after  extraction). 
All  combs  selected  for  extracting  should  be  well  sealed,  for  honey  is  not 
properly  ripened  until  the  bees  have  sealed  it  up  in  the  combs.  Inland, 
where  the  honey  is  dense,  the  a]uarist  can  extract  when  the  combs  are  about 
three  parts  sealed ;  but  the  beginner,  especially  in  coastal  districts,  where 
the  climate  is  damp,  should  have  the  honey  well  ripened  by  the  bees 
themselves. 

RemoviDg  Surplus  Honey  from  the  Hive. 

When  a})out  to  remove  the  combs,  the  apiarist  should  have  a  number  of 
super  bodies  that  are  interchangeable  with  the  supers  on  the  hives.  As  the 
frames  are  removed  from  the  supers,  shake  the  bees  near  the  entrance  and 
brush  the  remainder  from  the  combs.  There  should  be  some  convenience 
bv  which  the  young  bees  can  crawl  from  the  ground  to  the  entrance.  Some 
apiarists  i)refer  to  remove  the  supers  in  the  first  instance,  and  place  over  the 
brood  nest  an  empty  super,  in  which  the  bees  are  brushed  from  the  combs 
Combs  when  being  brushed  or  shaken  should  not  be  held  too  high  from  the 
ground  or  super. 

In  cases  where  several  supers  have  been  removed,  an  empty  super  should 
be  put  on  the  hive  to  allow  accommodation  for  the  bees.  When  sufficieit 
supers  contaming  combs  to  make  up  a  load  for  the  barrow  or  cart  h)  ve  been 
removed  they  can  be  taken  to  the  extracting  house.  A  number  of  colonies 
can  be  relieved  of  their  stores  before  starting  operations  in  the  extracting; 
room,  if  desired. 

There  are  dozens  of  methods  used  in  removing  bees  from  the  combs ;  for 
instance,  in  using  the  Bolton  hive  some  prefer  to  remove  the  bees  by 
dumping  the  super  containing  the  frames  on  the  ground.  Others  use  a  bee- 
escape  board  which  is  left  on  overnight.  The  bees  get  down  below  the 
supers  and  are  thus  prevented  from  getting  back.  When  using  a  bee-escape, 
care  should  be  taken  to  see  that  no  brood  is  left  in  the  supers  above ;  other- 
wise 't  will  be  chilled. 

Many  prefer  to  have  supers  containing  empty  combs  ready  to  put  on  the 
hive  immediately  the  full  ones  are  removed.  This  is  a  good  method  and 
vejy  convenient,  providing  the  apiarist  is  sure  of  freedom  from  brood 
disease ;  but  the  beginner  should  not  practise  interchanging  combs  when 
extracting. 

Work  in  the  Extracting  Room. 

Hot  water  must  first  be  poured  into  the  reducer,  the  lamp  (or  primus 
stove)  started,  and  the  uncapping  knives  (which  should  be  fairly  sharp)  put 
in  their  place  in  the  reducer.  Place  the  frame  to  be  uncapped  "  end  on" 
and  resting  on  the  board  which  is  across  the  reducer.  In  using  the  knife 
work  carefully ;   do  not  proceed  with  a  cut  when  a  comb  begins  to  tear,  and 
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for  a  start  do  not  be  afraid  of  using  a  fresh  knife.  After  imcapping,  the 
combs  are  placed  in  the  extractor  baskets — the  beginner  will  learn  by 
practice  to  regulate  the  pace  when  turning,  so  as  to  get  the  Lon  n'  out  without 
damage  to  the  combs.     New  combs  should  be  turned  slower  than  older  ones. 

Often  in  the  supers,  combs  will  be  found  which  contain  patches  of  sealed 
brood.  These  can  be  extracted,  i)rovided  the  cappirg  on  the  brood  has  not 
been  interfered  with,  but  any  comb  containing  much  larvnt'  should  be  left  in 
the  hive  in  the  first  instance. 

After  the  combs  are  extracted  they  should  be  inspected,  and  the  best 
breeding  combs  placed  toward  the  centre  of  each  .super,  for  of  late  years 
apiarists  generally  favour  the  ])rin<iple  of  allowing  the  queen  to  have  the 
full  run  of  the  hive.  It  is  found  tiiat  by  so  doing  and  by  having  good  combs 
in  the  supers,  the  queen  will  lay  in  some  of  the  combs  just  after  extraction, 
and  then,  as  the  brood  emerges,  and  if  that  room  -s  desired  for  storing 
jmrposes.  the  bees  will  force  the  ((ueen  down  by  filling  the  cells  with  honey. 

Replacing  Supers  after  Extracting. 

After  having  covered  the  su])ers  to  i)revent  robbing,  they  aie  taken  to 
their  respective  hives.  Remove  the  em})ty  super  from  the  colony  and  place 
it  alongside  the  entrance.  It  will  ])robably  contain  a  good  number  of  bees. 
Then  \mt  on  the  hive  the  extracted  supers. 

The  bees  in  the  empty  sui)er  can  be  carefully  dumped  near  the  entrance. 
In  the  case  where  a  few  combs  containing  larva'  are  left  in  the  super,  the 
apiarist  can  sufficiently  dislodge  the  bees  with  a  bru.sh  to  allow  the  replacing 
of  the  full  complement  of  combs  without  dtimping  the  super,  aj)art  from  the 
bees  that  adhere  to  the  cover. 

Working  with  a  System. 

\\Tiere  a  fair  numl)er  of  colonies  are  kept,  the  apiarist  should  have  matters 
legulatcd  so  that  when  one  portion  of  the  apiary  is  extracted  the  other 
colonies  have  a  fair  supply  of  stores.  Where  out  apiaries  are  worked,  the 
apiarist  will  be  able  to  regulate  his  work  so  that  each  apiary  will  be  ready 
for  extracting  in  the  convenient  order.  To  enable  this  to  be  carried  out, 
a  good  supply  of  prepared  hives  should  be  on  hand.  A  practical  apiarist 
with  a  good  knowledge  of  his  locality,  can  at  times  remove  practically  all 
the  stores  from  the  colonies  at  one  time  without  a  feeling  of  doubt,  but  sTich 
type  of  management  is  better  left  in  the  hands  of  the  verv  competent. 

Inspection  During  Extraction. 

When  working  under  full  pressure,  the  apiarist  should  make  the  best  use 
of  his  time  during  extracting  to  put  in  order  any  colony  that  requires 
attention.  A  supply  of  frames  containing  foundation  should  always  be  on 
hand,  so  that  unfavourable  combs  can  be  replaced  by  them.  Supeis  should  be 
put  on  any  colony  requiring  extra  accommodation,  especially  at  out  apiaiies 
where  swarming  may  not  be  noticed.  In  examination  during  extracting 
time  the  apiarist  will  get  a  good  idea  as  to  the  state  of  his  colonies. 
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Hints  on  Extracting. 

1.  Leave  one  frame  short  in  the  supers,  and  space  the  remainder  evenly 
so  that  you  will  get  well-filled  combs  that  are  easy  to  uncap.  This,  when 
the  combs  are  cut  down  to  normal,  will  give  fair  wax  production. 

2.  Have  the  material  in  the  extracting  room  placed  conveniently.  If 
possible,  have  the  extractor  elevated  so  that  the  honey  will  gravitate  to  the 
tank  direct ;  if  the  ground  is  on  the  incline,  this  can  easily  be  carried  out. 

3.  Do  not  interchange  combs  during  extracting  until  you  feel  you  are  a 
competent  judge  of  brood  disease.  Do  not  induce  robbing  by  extracting 
in  the  open  or  leaving  honey  accessible  to  the  bees,  for  disease  is  often, 
spread  in  this  manner. 

4.  Lengthen  the  life  of  your  combs  by  careful  handling,  uncapping,  and 
extracting.     Learn  to  work  quickly  and  yet  do  things  right. 


A  Dry  Form  of  Lime-sulphur. 

An  interesting  preparation  under  the  name  of  "B.T.S."'  has  been  manu- 
factured and  sold  as  a  dry  form  of  lime-sulphur  to  be  iised  in  all  cases, 
where  lime-sulphur  spraying  is  desired.  On  examination  the  preparation 
appears  to  be  barium  tetra  sulphide,  and  of  about  88  per  cent,  purity. 

It  is  recommended  by  the  manufacturers  that  the  powder  be  used  at  the- 
rate  of  12  to  14  lb.  per  50  gallons  water  for  spraying  dormant  trees,  and  at 
the  rate  of  1  to  4  lb.  per  50  gallons  water  for  trees  in  foliage.  The  former 
strength  corresponds  to  2394  to  27*94  grams  per  1,000  c.c.,and  the  latter 
streiigth  corresponds  to  2*00  to  7 '98  grams  per  1,000  c.c. 

Mixtures  were  made  in  the  laboratory  containing  26  grams  per  1,000  c.c.^ 
and  also  5  grams  per  1,000  c.c.  After  shaking  for  the  prescribed  time  witK 
water,  a  cbemical  analysis  was  made  of  the  two  mixtures,  and  the  following 
figures  represent  the  results  obtained,  expressed  as  grams  per  1,000  c.c: — 

26  grams  to      5  grams  to 
1,000  c.c.  1,000  c.c. 

Monosulphide  sulphur 4-046  0'432 

Thiosulphate         „  0-732  0-31.S 

Sulphate  and  sulphite  sulphur            ...         0068  U0-2i 

Polysulphide  sulphur 6-409  1-424 

Total  Sulphur         11-255  2-194 

That  decomposition  has  taken  place  in  the  more  dilute  solution  is  shown  by 
the  above  figures,  for  had  no  decomposition  taken  place  other  than  occurs  in 
the  26  grams  to  1,U00  c.c.  strength  then  the  5  grams  to  1,000  c.c.  mixture 
should  have  given  the  following  figures  : — 

Monosulphide  sulphur     ..           ...         ...         ...         ...  0-578 

Thiosulphate         ,,           • 0-141 

Sulphate  and  sulphite  sulphur ..           ...         ...         ...  0-013 

Polysulphide  sulphur 1-233 

Total  Sulphur  2-164 

There  is  evidently  greater  decomposition  in  the  weaker  strength  than  in 
the  higher  strengtli,  and  it  is  also  probable  ttjat  the  length  of  time  th(> 
solutions  are  left  standing  might  also  aff"ect  the  results  cibiaiued  iu 
spraying  in  the  field. — A.  A.  Ramsay,  Principal  Assistant  Chemist. 
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Poultry  Notes* 

March. 


JAMES  HADLINGTON,  Poultry  Expert. 

Notwithstanding  the  cloud  under  which  the  poultry  industry  is  temporarily 
labouring,  and  the  severe  testing  time  to  which  the  poultry  farmer  is  being 
subjected,  we  must  still  make  plans  for  the  immediate  future.  Stock  may 
have  to  be  reduced  to  a  very  low  level,  and  many  pullets  and  hens  that 
might  have  been  prospective  paying  units  with  feed  at  a  medium  or  low 
price,  may  now  become  unprofitable.  This  will  make  severe  thinning 
down  an  absolute  necessity.  Therefore,  the  main  work  of  the  poultry 
farmer  for  the  present  will  be  rigid  culling  of  the  non-producers.  Unfor- 
tunately we  have  reached  the  time  of  the  year  when  many  potentially  good 
producers  will  not  be  laying,  but  unless  under  stress  of  absolute  necessity, 
these  should  not  be  sacrificed.  This,  of  course,  refers  to  hens  that  have 
completed,  or  are  completing  their  first  year's  laying.  In  regard  to  those 
completing  their  second  year's  laying,  that  is,  birds  thirty  months  old,  it  is 
questionable  if  10  per  cent,  of  these  will  pay  for  their  keep  from  this  time 
onward. 

In  regard  to  the  disposal  of  such  hens,  it  is  fortunate  that  a  good  many 
appear  to  be  going  into  cold  storage.  Should  Ihis  continue  it  will  assist  in 
staving  oft'  the  slump  that  would  otherwise  occur  for  this  class  on  the 
market.  Light  weight  sorts  must,  however,  be  expected  to  suffer  in  price. 
It  is  only  the  heavier  sorts  that  can  make  satisfactory  prices,  weight  being  a 
prime  factor  in  hens  to  be  stored. 

Culling  Pullets. 

This  is  one  of  the  most  difficult  problems  for  even  the  experienced  poultry 
fanner,  because,  notwithstanding  all  the  rule-of-thumb  systems  that  have 
from  time  to  time  been  promulgated,  experience  proves  that  no  uniform 
success  in  culling  pullets  can  be  attained  until  they  have  come  well  into 
lay.  This  fact  accentuates  the  difficulty  in  regard  to  culling  late-hatched 
pullets.  Almost  every  poultry  farmer  of  any  standing  has  his  own 
experience  in  respect  to  how  his  latest  hatched  pullets  come  on  to  lay,  but 
the  almost  general  experience  is  that  the  great  bulk  of  pullets  hatched  and 
reared  under  ordinary  poultry  farm  conditions  after  the  middle  of  September 
do  not  lay  many  eggs  before  the  following  July.  There  are,  of  course, 
exceptions  to  this  rule,  but  where  that  is  so  it  will  mostly  be  found  due  to 
having  secured  development  that  is  above  the  average  for  this  class. 

Another  fact  the  poultry  farmer  will  do  well  to  keep  in  mind  is  that  these 
pullets  are  generally  25  per  cent,  worse  layers  during  the  whole  of  their  lives 
than  earlier  hatched  birds,  even  from  the  same  parent  stock.  Here,  then, 
is  where  culling  is  fairly  safe  at  the  present  time. 
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It  is  evident  that  to  carry  stock  with  a  prospective  productiveness  25  per 
cent,  lower  than  normal  under  present  conditions  will  be  to  court  failure. 
Unfortunately  there  are  always  too  many  birds  of  this  class  on  our  farms.  It 
is  useless  to  blame  the  writer  for  stating  facts  to  which  it  is  positively  necessary 
that  attention  be  called  in  the  interests  of  the  farmers  and  of  the  industry 
generally.  If  ever  there  was  a  time  when  it  was  necessary  to  stress  this 
point,  it  is  now.  The  existence  of  hundreds  of  peraons  in  the  industry 
depends  upon  the  sound  judgment  brought  to  bear  in  handling  their  stock  at 
this  critical  period.  Mere  numbers  may  lead  to  disaster,  while  judicious 
thinning  out  of  low  grade  birds  may  enable  many  to  see  the  difficult  times 
through. 

New  Stock. 

It  will  readily  be  understood  that  at  the  present  time  breeders  will 
neither  have  money  to  burn,  nor  an  inclination  to  launch  out  freely  in  the 
purchase  of  new  stock,  but  where  such  are  necessary  and  it  can  be  done, 
the  introduction  of  birds  that  will  keep  up  stamina  and  productiveness 
should  not  be  neglected,  and  the  time  to  get  them  is  during  the  next  few 
weeks. 

HOW   TO   POISON  FOXES. 

The  depredations  caused  by  the  fox  pest  have  become  a  very  serious 
menace  to  poultry  keeping,  no  less  than  to  sheep  farming. 

The  Hawkesbury  Agricultural  College  has  not  been  exempt  from  this 
trouble,  and  of  late  years  it  has  assumed  rather  serious  proportions.  At  this 
institution  the  trouble  has  been  almost  exclusively  confined  to  the  large 
colony  enclosures  used  for  the  growing  stock.  These  are  situated  on  the 
bush  side  of  the  poultry  section.  Strange  to  say,  the  foxes  have  not  troubled 
the  new  competition  pens,  doubtless  owing  to  their  small  size,  and  perhaps  to 
some  extent  because  they  have  the  appearance  to  them  of  so  many  traps. 
The  constant  tramping  around  these  sections  would  also  act  to  a  certain 
extent  as  a  deterrent.  However,  recognising  the  danger  to  the  valuable 
stock  kept  at  the  College,  and  with  a  view  to  solving  the  problem  for  the 
farmer.  Principal  H.  W.  Potts  has  always  been  active  in  attempts  to 
protect  the  live  stock  of  the  institution  and  to  discover  any  more  efficient 
method  than  those  commonly  in  use.  Almost  every  known  method  (in- 
cluding poisoning),  and  some  new  ones,  have  been  tried,  but  with  only  limited 
success.  Up  to  recently  nothing  had  given  such  uniformly  good  results  as 
dogs,  chained  to  fencing  wire  stretched  from  one  end  of  the  ground  to  the 
other  on  each  of  three  sides  of  the  section  of  colony  enclosures.  Comparative 
immunity  was  obtained  in  this  way  for  some  time  until  some  of  the  dogs 
became  ineffective,  and  before  they  could  be  replaced  by  more  suitable 
animals  the  foxes  (having  learnt  to  climb  or  otherwise  negotiate  the  fences) 
reasserted  themselves  and  losses  again  occurred  amongst  the  young  stock 
quartered  in  that  portion  of  the  farm. 
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A  New  Method. 

The  Principal  instructed  Mr.  Lawrence,  the  Poultry  Instructor,  to  again 
resort  to  poisoning.  In  the  use  of  the  poison  every  precaution  was  taken  to 
avoid  contact  with  the  bait,  it  being  well  known  that  the  scent  of  the  human 
being  is  easily  detected  by  foxes.     Working  upon  this  basis,  the  Instructor 
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¥\g.  1.— One  night's  kill  of  Foxes  at  the  College. 


Tig.  2.— Sticlis  are  used  to  place  the  poison  in  the  bait 


Fig.  3.— Tlirowing  the  bait  oB  the  trail. 


■conceived  the  idea  of  carrying  the  principle  farther,  and  he  endeavoured  to  put 
as  much  distance  as  possible  between  the  baits  and  the  tracks  of  the  persons 
manipulating  them.  This  he  did  by  pointing  a  stout  stick,  inserting  it  into 
the  poisoned  bait  and  throwing  it  as  far  away  as  possible. 
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The  result  was  highly  successful.  The  first  night  seven  baits  were  laid  in 
this  way,  at  a  distance  of  some  three  hundi-ed  yards  from  the  fences,  birds 
killed  on  the  previous  nights  being  used  as  baits.  The  next  morning  nine 
foxes,  as  shown  in  Fig.  1  of  the  illustrations,  were  found  dead  in  close 
proximity  to  the  poisoned  baits. 

Fig.  2  shows  the  method  by  which  the  poison  was  inserted  into  the  bait. 
The  poison  used  was  white  soluble  strychnine.  This  was  inserted  in  an 
incision  made  in  the  neck  of  the  birds  just  below  the  crop,  and  in  the  manner 
shown  in  the  illustration.  Two  pointed  sticks  were  used  to  place  the  poison 
in  the  incision. 

Fig.  3  shows  the  operator  throwing  the  bait  away  from  the  end  of  the 
pointed  stick  already  mentioned. 

In  addition  to  the  nine  foxes  shown  in  Fig.  1,  three  others  were  poisoned 
on  the  following  night  in  exactly  the  same  way,  making,  in  all,  a  dozen  in 
two  nights.  Apparently  the  whole  pack  that  was  visiting  the  yards  was  thus 
wiped  out. 


Annual  Stud  Pig  Sale  at  Hawkesbury 
Agkicultural  College. 

The  Annual  Stud  Pig  Sale  at  Hawkesbury  Agricultural  College  will  be  held 
on  Wednesday,  24th  March,  at  12-30  p.m.,  when  fifty  specially  selected 
pedigreed  pigs  (including  Berkshires,  Tamworths,  Middle  Yorkshires  and 
Poland  Chinas)  will  be  oflPered  at  auction. 

A  train  is  timed  to  leave  Central  Station,  Sydney,  for  Richmond  at 
8'5?5  a.m.,  and  vehicles  will  meet  the  train  and  convey  buyers  to  the  sale. 
Luncheon  will  be  provided  at  the  College,  and  buyers  can  return  to  the  city 
by  6  p.m.  on  the  same  day. 

Arrangements  can  be  made  for  crating  and  despatching  the  animals,  and 
the  vendors  will  feed  and  attend  to  same  pending  despatch. 

Catalogues  and  further  particulars  can  be  obtained  from  Messrs.  Badgery 
Bros,  (auctioneers),  the  Principal  of  the  College,  or  the  Under  Secretary  and 
Director,  Department  of  Agriculture,  Sydney. 


The  Maintenance  or  Fertility. 

A  CROP  of  30  bushels  of  wheat  removes  from  the  acre  on  which  it  is  grown 
33  lb.  of  nitrogen,  14  lb.  of  phosphoric  acid,  and  9J  lb.  of  potash ;  whilst 
a  crop  of  22  tons  of  mangolds  removes  87  lb.  of  nitrogen,  34  lb.  of  phosphoric 
acid,  and  223  lb.  of  potash.  If,  then,  mangolds  were  sold,  what  a  huge  loss 
in  fertility  the  farm  in  general  would  sustain. 

Potatoes,  again,  are  a  crop  that  are  invariably  sold  ofE  the  farm.  Now, 
6  tons  of  potatoes,  an  average  yield  of  an  acre,  remove  47  lb.  of  nitrogen, 
21^  lb.  of  phosphoric  acid,  and  76^  lb.  of  potash. 

These  examples  show  plainly  enough  that  a  crop  is  exhaustive  or  not, 
according  as  it  is  or  is  not  sold  ofi  the  farm. — W.  R.  Liston,  in  the  Agricultural 
Gazette  (England). 
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W.  J.  ALLEN  and  S.  A.  HOGG. 

Preparing  Land  for  Planting. 
If  intending  planters  have  not  already  prepared  their  land,  no  time  should 
be  lost  in  doing  so.  It  is  always  advisable  to  have  the  land  ready  some 
considerable  time  before  planting.  Such  work  as  clearing,  grubbing^ 
ploughing  and  subsoiling  should  be  carried  out  very  thoroughly.  In  some 
districts,  particularly  near  the  coast,  the  fungus  disease  known  as  Armillaria 
mellea  attacks  many  of  the  roots  of  our  native  trees,  and  if  allowed  to  i*emain 
in  the  soil  young  citrus  trees  which  may  be  planted  subsequently  are  likely 
to  suflfer.  Autumn  has  been  found  very  suitable  for  planting  citrus  trees- 
in  our  coastal  districts,  but  in  the  case  of  low-lying  frosty  situations  it  has 
been  found  that  spring  is  preferable. 

Harvesting. 

During  this  month  the  picking,  packing  and  marketing  of  fruit  will  be 
general.  Such  fruits  as  raisin  grapes  and  sultanas  should  be  rijie  at  the  end 
of  the  month,  but  care  must  be  taken  not  to  pick  them  until  the  berries  have 
obtained  their  full  maximum  of  sugar.  Prunes  also  will  be  ready  for  picking 
and  processing,  and  in  many  places  apples  and  pears  should  be  picked  and 
despatched  to  market  or  for  cold  storage.  In  the  case  of  apples  and  pears 
— particularly  the  former — a  certain  proportion  of  fruit  will  be  unsuitable 
for  market  but  may  be  profitably  utilised  if  converted  into  pulp.  This 
requires  an  outfit,  which,  it  is  understood,  can  be  procured  at  a  small  cost 
from  some  of  the  leading  merchants  in  Sydney.  Where  pulping  is  not 
practicable,  the  fruit  may  be  dried,  but  in  this  case  a  small  evaporator  will 
be  required. 

Grading  and  Packing  Fruit. 

The  necessity  of  grading  and  packing  fresh  fruit  as  well  as  dried  fruit 
cannot  be  emphasised  too  frequently.  The  fresh  fruit  should  be  picked 
early  in  the  morning,  if  possible,  when  the  fruit  is  cool  but  dry ;  should  it  be 
damp  it  must  be  allowed  to  dry  before  packing.  The  cases  should  be 
lined  with  clean  paper,  and  in  the  case  of  high  grade  apples,  pears,  peaches, 
nectarines,  lemons,  or  oranges  it  is  preferable  to  wrap  them  individually. 
The  cases  should  be  packed  to  their  utmost  capacity,  care  being  taken  to 
avoid  putting  more  in  a  case  than  will  allow  of  the  lid  being  firmly 
pressed  down  to  keep  in  contact  with  the  fruit  and  so  prevent  it  moving 
during  transit. 

In  packing  grapes  at  least  24  lb.  should  be  packed  in  a  grape  case  (half 
bushel).  The  attention  of  the  Department  was  lately  drawn  to  an  instance 
where  such  packing  to  capacity  was  neglected.     A  certain  grower  forwarded 
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«,  number  of  half  cases  only  containing  about  12  lb.  of  grapes  each.  These 
arrived  in  very  bad  condition  and  proved  difficult  to  dispose  of  at  barely  3s. 
On  the  other  hand,  another  consignment  received  at  the  same  time,  but 
well  packed  and  in  good  condition,  was  easily  disposed  of  at  12s.  6d.  per  case 
<half  bushel). 

Strawberries. 

Strawberry  culture  has  not  advanced  in  this  State  to  the  position  it 
deserves.  Under  favourable  conditions  strawberry  growing  is  very  profitable, 
and  an  activity  in  which  juvenile  labour  can  be  used  to  advantage.  It  has 
ibeen  found  that  planting  in  the  autumn  in  our  coastal  districts  has  its 
advantages.  Before  planting,  the  runners  should  be  removed  and  the  roots 
shortened  to  at  least  one-third  of  their  length. 

Cultivation  of  Orchards. 
In  the  drier  districts  it  is  strongly  recommended  that  ploughing  should  be 
•commenced  as  early  as  possible.  The  land  should  be  left  in  a  rough  state  so 
as  to  absorb  the  winter  rains.  During  August  and  September  the  land 
should  be  well  cultivated,  and  if  it  becomes  consolidated  by  traffic  should  be 
ploughed  to  a  depth  of  several  inches  and  kept  thoroughly  cultivated  during 
the  growing  months. 

Cover  Crops. 

Where  the  rainfall  is  sufficient  it  may  be  found  a  good  practice  to  grow 
a  cover  crop  between  the  rows  of  trees  for  the  purpose  of  being  ploughed 
under.  The  most  suitable  crops  for  this  purpose  are  peas,  rape,  vetches, 
rye,  and  barley.  It  is  advisable  when  sowing  to  also  apply  a  dressing  of 
superphosphate  at  the  rate  of  about  60  lb,  per  acre.  These  crops  should 
be  ploughed  in  before  they  blossom.  They  should  never  be  allowed  to 
mature,  as  by  doing  so  they  rob  the  soil  of  the  moisture  which  may  be 
required  for  the  development  of  the  fruit,  and  thus  defeat  one  of  the 
purposes  of  using  green  manures. 


A  Query  from  California. 

*'  Can  you  tell  me  where  I  can  get  what  is  called  'Australian  bees,'"  ran  a 
query  hastily  pencilled  in  California  and  lightly  addressed  "  Postmaster, 
Sydney,  Australia,"  but  which  the  '■'  Postmaster"  genially  referred  to  the 
Department  of  Agriculture.  "  It  is  put  into  a  jar  with  water  and  sugar  or 
molasses,  and  ferments." 

The  Biologist  confessed  a  casual  acquaintance  with  the  subject :  — "  I  had  a 
specimen  with  the  above  appellation  forwarded  to  me  for  examination  from 
America  some  time  ago.  It  was  stated  that  it  was  used  for  making  a 
beverage  by  placing  some  in  a  jar  of  dilute  sugar  solution,  that  the  beverage 
was  ready  after  a  few  days,  and  that  on  drinking  it  a  feeling  of  warmth  and 
satisfaction  resulted.  The  examination  of  the  specimen  proved  it  to  be  a 
fairly  pure  culture  of  yeast." 

Apparently  Uncle  Sam  is  already  seeking  consolations,  but  why  connect 
the  fair  name  of  Australia  with  them  ? 
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Suggested  Subjects  for  Bureau  Meetings. 
It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.     In  such  a  case, 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion  : — 

What  was  the  most  profitable  undertaking  on  your  farm  the  past  year — not 
necessarily  the  undertaking  that  brought  in  the  most  money,  but  the  one  thai, 
for  the  money  invested  and  the  labour  involved,  gave  the  best  returns  ?  Will 
you  make  this  a  permanent  feature  on  your  farm  ? 

Have  you  observed  any  substantial  di^erence  as  a  result  of  ti eating  seed  wheat 
with  bluestone  solution  ?  Many  successful  farmers  liave  become  convinced 
by  their  experience  of  the  value  of  the  treatment.  Have  you  tried  the  method 
recommended  by  the  Department,  and  hew  does  it  compare  with  any  other 
method  you  have  ever  adopted  ? 

The  area  affected  by  take-all  is  steadily  increasing.  Have  you  noticed  whether 
rotation,  fallowing  or  methods  of  cultivation  have  any  influence  upon  its  occur- 
rence ?    Do  they  tend  to  limit  its  spread  ? 

Do  you  practise  autumn  ploughing  in  the  orchard?  In  districts  of  small 
rainfall  it  is  likely  to  be  useful  in  conserving  the  autumn  and  winter  rains.  Have 
you  had  any  confirmation  of  this  in  your  experience  ?  In  coastal  districts  fre- 
quent showers  in  the  latter  part  of  the  summer  prevent  the  control  of  weed  growth. 
Have  you  tried  autumn  ploughing  as  a  means  of  making  use  of  these  weeds  to 
increase  the  humus  content  of  the  soil  ? 

Have  you  ever  sown  crops  of  winter  stock  feed  on  maize  land  after  the  early 
crop  is  o§?  What  effect  have  you  noticed  these  crops  {wheat,  oats,  rye,  field 
peas,  rape  or  vetches)  to  have  on  the  subsequent  crop  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  oj 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  the  opinions  expressed. 

Bimbaya. 

A  meeting  was  held  on  18th  December.  General  business  was  discussed, 
and  the  Inland  Fisheries  Officer  gave  valuable  information  regarding  the 
acclimatisation  of  trout,  &c.,  in  local  rivers. 

At  a  meeting  on  7th  January  a  discussion  took  place  on  the  roads  of 
the  district,  and  it  was  agreed  to  mention  several  of  them  to  the  local  shire 
councils.  The  secretary  was  instructed  to  procure  a  copy  of  "Australia 
Unlimited  "  for  addition  to  the  library. 

A  useful  discussion  followed  on  the  means  by  which  the  prosperity  of  the 
district  could  be  best  promoted.  Better  roads,  sounder  methods  of  agri- 
culture, a  larger  public  spirit,  and  a  heartier  support  of  local  institutions  all 
had  their  partisans  in  the  matter. 
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Blacktown. 

The  annual  meeting  was  held  on  14th  December.  It  was  agreed  to 
co-operate  with  the  Tingha  branch  in  an  endeavour  to  secure  sufficient 
supplies  of  sugar  for  jam-making  and  fruit-preserving,  and  also  to  co-operate 
with  the  Cordeaux  branch  in  endeavouring  to  secure  from  the  Government 
ammunition  for  the  purpose  of  destroying  flying-foxes. 

The  second  annual  exhibition  of  the  branch  has  been  fixed  for  7th  and  8th 
May.  A  district  exhibit  will  also  be  staged  at  the  Hawkesbury  Annual  Show 
this  year. 

Gotta  Walla. 

The  annual  meeting  was  held  on  12th  January,  twenty-two  members  being 
present. 

The  election  of  officers  resulted  as  follows : — Chairman,  Mr.  T.  J.  Kennedy  ; 
Vice-chairmen,  Messrs.  O.  A.  Storrier  and  J.  C.  Weatherspoon ;  Treasurer, 
Mr.  J.  Plumb;  Hon.  Secretary,  Mr.  T.  A.  Howard;  Auditors,  Messrs.  W. 
Howard  and  C.  Howard. 

During  the  evening  a  paper  was  read  by  Mr.  W.  Howard  on  the  subject  of 
pig-raising.  It  was  urged  that  every  dairyman  who  keeps  ten  or  twelve 
cows  should  keep  a  breeding  sow.  The  paper  raised  one  or  two  issues  that 
led  to  useful  discussion. 

Dural. 

At  the  last  meeting  the  following  questions,  which  appeared  in  the  January 
issue  of  the  Agricultural  Oazetts,  were  discussed  : — 

1.  What  class  of  crop  do  you  prefer  for  green  manuring? — Members  considered  that 
in  the  Dural  district  Grey  peas  were  preferable  for  green  manuring.  Rye  and  rape 
were  not  used.  The  best  months  for  sowing  were  considered  to  be  February  and  March. 
It  was  further  thought  that  the  rainfall  in  the  district  was  generally  so  consistent  that  it 
was  quite  the  exception  to  experience  any  difficulties  from  lack  of  moisture. 

2.  Have  you  been  successful  in  the  control  of  peach  tip  moth  ? — Members  stated  that 
so  far  their  district  had  been  comparatively  free  from  peach  tip  moth,  and  that  no 
material  damage  had  resulted  this  season. 

Garra-Pinecliffe. 

A  meeting  was  held  at  Mr.  H.  Robard's  residence  on  8th  February,  Mr. 

Forrester  in  the  chair. 

After  the  usual  business  had  been  dealt  with,  the  chairman  and  secretary  were  called 
upon  to  investigate  the  contents  of  the  question  box.  The  first  piece  of  paper  drawn 
was  a  clipping  from  a  newspaper  on  the  working  of  the  divining  rod,  which  was  read  by 
the  secretary.  The  next  was  the  question,  "  Which  are  the  best  varieties  of  wheat  to 
grow  in  our  diotrict  for  wheat  and  hay  ? "  The  varieties  voted  as  good  were 
Yandilla  King,  Marshall's  No.  3,  and  Cleveland.  Another  question  asked  was  "  Which 
is  the  best  implement  to  use  for  working  the  land  ?  "  M(jmbers  considered  that  for  the 
present  season  the  spring-tooth  was  the  best  implement,  as  the  land  had  not  settled 
down  owing  to  the  spring  having  been  so  dry. 

Glenorie. 

A  meeting  was  held'on  27th  December.  General  business  was  discussed, 
and  a  visit  to  Hawkesbury  Agricultural  College  was  projected. 

At  a  subsequent  meeting  on  10th  January,  further  business  was  transacted.^ 
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Lidcombe. 

This  branch  shows  much  activity,  the  meetings  being  well  attended.  On 
15th  and  29th  December  meetings  were  held  at  which  show  business  was 
transacted.  On  10th  January  the  members  visited  Mr.  H.  J.  Rumsey's 
property  at  Dundas,  and  had  an  instructive  time.  On  1 2th  January  a  well- 
attended  meeting  was  held,  when  a  paper  was  read  by  Mr.  Lawrence  on 
vegetable  culture.  Hints  were  given  on  a  formidable  number  of  vegetables, 
special  mention  being  made  of  the  necessity  for  good  methods  of  manuring, 
rotation  of  crops,  and  the  preparation  of  tlie  seed-beds. 

Lisarow. 

A  meeting  was  held  on  6th  December,  twelve  meuibei-s  being  present. 
During  the  evening  it  was  decided  to  compete  at  the  Gosford  Show  for  the 
district  prizes. 

On  3rd  January  a  further  meeting  was  held,  when  ten  members  were 
present,  and  arrangements  were  made  for  staging  the  exhibit.  Discussion 
also  took  place  on  various  railway  and  postal  facilities  that  were  I'equired 
by  the  district. 

Lower  Portland. 

A  meeting  was  held  on  5th  January,  the  attendance  being  somewhat 
restricted  owing  to  inclement  weather.     Tlie  flying-fox  pest  was  discussed. 

March. 

A  meeting  was  held  on  19th  January,  eight  members  Ijeing  present.  After 
the  general  business  had  been  dealt  with,  a  useful  and  helpful  paper  on  fruit 
packing  by  Mr.  H,  V.  Howarth  was  read  and  discussed. 

Middle  Dural. 
A  meeting  was  held  on  9th  January.     The  ([uestion  of  pool-buying  was 
considered,  and  a  discussion  also  took  place  on  the  experimental  work  being 
carried  out  in  the  district  by  the  Department. 

Milbrulong. 

A  meeting  was  held  on  5th  January,  when  the  sugar  shortage  and  its 
effect  on  jam-making  and  fruit-preserving  were  discussed.  It  was  decided  to 
take  steps  to  secure  a  sufficient  quantity  for  local  requirements. 

A  plot  of  i  acres  was  offered  by  Messrs.  Lynch  Brothers,  for  the  purpose 
of  establishing  experimental  grass  plots  and  accepted.  A  debate  took  place 
on  the  subject  of  wool  or  mutton  for  the  farmer.  A  library  has  now  been 
formed  in  connection  with  the  branch. 

Miranda. 

A  ta  meeting  held  on  17th  November  Mr.  R,  N.  Makin,  Inspector  of 
Agriculture,  gave  an  interesting  and  instructive  lecture  on  the  growing  of 
legumes  and  other  plants  for  the  feeding  of  stock.  The  lecturer  spoke  at 
some  length  on  the  growing  of  lucerne,  and  showed  the  advantages  derived 
from  soil  inoculation,  explaining  that  if  a  patch  of  lucerne  was  not  doing 
well,  it  might  be  greatly  improved  by  spreading  a  small  quantity  of  soil 
from  a  patch  that  was  giving  satisfaction,  and  harrowing  it  well  in. 
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Moss  Vale. 
The  monthly  meeting  was  held  on  9th  January,  a  good  attendance  being 
recorded.     The  progi-amme  for  the  coming  year  was  fixed  and  arrangements 
were  made  for  the  branch  making  an  exhibit  at  the  Moss  Vale  Show. 

Quaker's  Hill. 

The  members  of  this  branch,  at  a  meeting  on  10th  January,  discussed 
several  methods  of  creating  increased  interest  amongst  farmers.  It  was 
decided  that,  in  addition  to  a  vigorous  canvass  for  new  members,  a  series 
of  competitions  be  held^ — one  each  meeting^ — and  a  general  exhibition  of 
produce,  combined  with  a  social  evening,  at  a  comparatively  early  date. 

Samples  of  maize  seed  supplied  by  the  Department  have  been  divided 
amongst  ten  members,  each  of  whom  (on  a  y  re-arranged  date)  will  sow  a 
small  area,  according  to  his  own  ideas  of  cultivation  and  manuring.  Keen 
competition  is  expected.  Small  parcels  of  wheat  and  oats  supplied  by  the 
Department  last  year  were  sown  by  members.  All  report  indifferent  results 
with  the  wheat,  but  in  every  case  Sunrise  oats  did  excellently. 

A  challenge  is  issued  by  the  branch  to  any  centre  within  the  Blacktown 
shire  to  a  competitive  exhibit  of  produce  at  the  first  show  to  be  held  by  the 
newly-formed  Blacktown  Agricultural  Society. 

Stratford. 

A  meeting  was  held  on  10th  January,  when  fourteen  members  were 
present. 

General  business  was  followed  by  discussion  of  the  question  (taken  from  the  Agri- 
cultural Gazette)  :  "  What  method  do  you  adopt  in  keeping  your  cream  cool  in  order  to 
produce  choicest  grade  butter  ? " 

Mr.  Wknham  expressed  the  opinion  that  cream  should  always  be  allowed  to  cool 
thoroughly  before  being  mixed  with  other  cream,  and  it  .should  always  be  kept  covered 
with  mosquito  net  and  covered  around  with  wet  bags.  Mr.  T.  Germon  favoured  keeping 
cows  away  from  stagnant  water-holes,  and  the  addition  of  a  little  coarse  salt  to  the 
cream  to  keep  down  fermentation. 

Mr.  H.  Perrin  considered  that  each  quantity  of  cream  separated  should  be  cooled 
separately  and  stood  in  tubs  of  water.  He  also  believed  in  strict  cleanliness  throughout. 
By  adoption  of  this  method  Mr.  Perrin  said  he  was  able  to  produce  all  superfine  butter 
for  the  year  1919. 

Mr.  E.  Gresham  said  he  cooled  all  cream  by  standing  it  in  water  and  then  mixing  it 
in  the  can  and  stirring  regularly.  He  favoured  cows  having  access  to  running  water, 
and  thought  that  a  large  percentage  of  second-grade  cream  was  due  to  cows  grazing  on 
swampy  lands. 

Mr.  P.  H.  Deards  believed  in  mixing  cream  in  the  can  after  it  had  cooled.  Cans 
should  always  be  wrapped  in  wet  bags  and  all  parts  of  the  separator  perfectly  cleaned. 
By  this  method  less  than  3  per  cent,  of  second-grade  cream  was  produced. 

Toronto. 

The  annual  meeting  of  this  branch  was  held  on  2nd  December,  when  the 
retiring  office-bearers  were  re-elected  for  the  ensuing  year.  The  report 
showed  that  the  past  year  had  been  one  of  useful  activity,  several  valuable 
papers  having  been  read  and  officers  of  the  Department  having  given  lectures 
and  demonstrations  of  most  helpful  kinds.  Visits  had  been  made  to  the 
properties  of  several  members  with  profit.  The  balance-sheet  showed  a 
healthy  credit  balance  to  carry  forward. 
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At  the  monthly  meeting  on  6th  January  Mr.  Cockburn  read  a  paper  on 
woolly  aphis,  which  he  denominated  the  worst  pest  that  orchardists  have 
to  contend  with. 

Woonojia. 

The  monthly  meeting  was  held  on  13th  January,  when  there  was  a 
good  attendance  of  members.  Twenty-three  new  members  were  enrolled, 
making  139  members  for  four  months. 

The  fourth  annual  show  of  the  branch  was  held  on  17th  January,  when 
an  extensive  collection  of  fruit  and  vegetables  of  the  district,  jams  and 
preserves,  ilowers  and  pot  plants,  poultry  and  eggs,  fancy  and  art  work,  and 
school  work  of  all  kinds  was  staged  and  attracted  a  large  number  of  visitors. 
The  exhibition  was  opened  by  Mr.  W.  Davies,  M.L.A.,  who  warmly  con- 
gratulated the  organisers  on  the  completeness  of  the  collection  and  the  high 
standard  of  the  exhibits.  Mr.  Davies'  commendation  was  unanimously  and 
heartily  approved  by  all  who  attended,  and  the  branch  cannot  but  be 
strengthened  by  the  success  of  the  event. 

A  gardens  competition,  judged  a  few  days  before,  created  a  great  deal  of 
interest  and  was  a  valuable  feature. 

Tarramalong. 

The  annual  meeting  was  held  on  21st  January,  fifteen  members  being 
present. 

It  was  decided  to  communicate  with  the  Department  of  Agriculture  in 
regard  to  a  supply  of  wheat  suitable  for  the  growing  of  green  fodder,  and 
arrangements  were  made  for  a  supply  of  Algerian  oats. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows : — 
Chairman,  Mr.  J.  L.  Ellis;  Treasurer,  Mr.  J.  Bailey;  Hon.  Secretary, 
Mr.  E.  Hodges. 

A  meeting  was  held  on  5th  February,  when  business  in  connection  with 
the  postal  facilities  in  the  neighbourhood  was  dealt  with  and  arrangements 
were  made  in  connection  with  the  supply  of  seed  wheat  and  oats  for  the 
coming  season. 

It  was  also  unanimously  decided  that  the  bx-anch  should  compete  in  the 
village  exhibit  at  the  forthcoming  local  show. 


Business-like  Dairying. 

The  city  business  man  will  leave  nothing  undone  to  get  the  most  from  his 
business.  He  will  work  at  his  account  books  late  in  the  night  and  early  in 
the  morning,  and  he  will  spend  large  sums  in  advertising  in  order  to  bring 
in  greater  returns;  but  there  are  very  few  farmers  who  will  use  a  Babcock 
tester  after  dark  to  see  what  each  cow  is  worth  to  them,  or  realise  that  to 
pay  a  reasonable  price  for  a  first-class  dairy  bull  with  which  to  breed  better 
heifers  is  an  investment  that  comparatively  few  farmers  undertake.  Plain 
business  methods  applied  to  dairy-farming  is  all  that  is  required  to  make  the 
returns  therefrom  fully  satisfactory. — J.  S.  McFadzean,  in  The  Journal  of 
Agriculture  of  Victoria. 
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AGBJCULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri- 
cultare,  Sydney,  not  later  than  the  2l8t  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society. 


1920. 


N*::: 


Bellinger  River  A.  Association  ... 

Tumut  A.  Association      

Manning  River  A.  and  H.  Association  (Taree) 
Berrima  District  A.,  H.,  and  I.  Society         .  , 
Wollongong  A.,  H.,  and  I.  Association 
Nepean  District  A.,  H,,  and  I.  Society 

Bangalow  A.  and  I.  Society        

Glen  Innes  and  New  England  P.  &  A.  Association 
Madgee  A.,  P.,  H.,  and  I.  Association 

Gnndagai  P.  and  A .  Society       

Moruya  A.  and  P.  Society  ...         ...         

Tumbanimba  and  Upper  Murray  P.  and  A.  Society... 
Hunter  River  A.  and  H.  Association  (West  Maitland) 

Hastings  District  P.,  A.,  and  H.  Society 

Queanbeyan  P.  and  A.  Assooiation 

Armidale  and  N.E.  P.,  A.,  and  H.  Association 

Oobargo  A.,  P.,  and  H.  Society 

Richmond  River  A.,  H.,  and  P.  Society         

Macleay  A.,  H.,  and  I.  Association 
Camden  A.,  H.,  and  I.  Society  ... 

Goulbum  A.,  P.,  and  H.  Society  

Campbelltown  A.  Society  ...         ...         

Cooma  P.  and  A.  Association     ... 

Taralga  A.,  P.,  and  H.  Association      

Upper  Hunter  P.  and  A.  Association  (Moswellbrook) 
Walcha  P.  and  A.  Association  ... 
Royal  Agricultural  Society  of  N.S.W. 

Batlow  A.  Society 

Bathurst  A.,  H.,  and  P.  Society  

Upper  Manning  A.  and  H.  Association  (Wingham)... 

Orange  A.  and  P.  Association   ...         ...         

Wellington  P.,  A.,  and  H.  Society 
Dungog  A.  and  H.  Association  ... 
Corowa  P.,  A.,  and  H.  Society... 
Parkes  P..  A.,  and  H   Association 
Murrumbidgee  P.  and  A.  Association  (Wagga) 
Lockhart  A.  and  P.  Society 

Albury  and  Border  P.,  A.,  and  H.  Society     ... 
GannQiin  A.  and  P.  Association 
Northern  A.  Society  (Singleton) 
Narrandera  P.  and  A.  Association 
Temora  P.,  A.,  H..  and  I.  Association 
Junee  P.,  A.,  and  I.  Association 
Holbrook  P  ,  A  ,  and  H.  Society 
Deniliquin  P.  and  A.  Society     ... 


Secretary. 

Date. 
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.  Mar 

.  3,4 

T.  E.  Wilkinson.. 

3,4 

L.  Plumer 

4,5 

C.  E.  Wynne      .. 

4,5,6 

W.  J.  Cochrane  .. 

4,5,  6 

C.  J.  Welch 

5,6 

W.  H.  Reading  .. 
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G.  A.  Priest 
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H.  W.  Simpson  .. 
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H.  P.  Jeffery       .. 
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E.  C.  Cunningham     ,, 
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E.  H.  Fountain  .. 

" 
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A.  D.  Suters 

M 
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J.  G.  Harris 

if 

16,17 

A.  McArthur 

•         »l 

16,  17, 18, 
and  19. 

T.  Kennelly 

»l 

17,  18 

G.  W.  Raff 

*         9  9 

17,  18 

E.  Weeks 

99 

17,  18,  19 

A.  E.  Baldock     .. 

99 

18,  19,  20 

F.  D.  Hay 

J.  T.  D.  Earl       . 

•          »» 

18,  19,  20 

•          »> 

23,  24 

C.  J.  Walmsley  . 

»l 

24,25 

J.  J.  Kearney     .. 

.          „ 

24,25 

R.  C.  Sawkins     ., 

11 

24,  25 

S.  Hargrave 

24,  25 

H.  M.  Somer 

.  March  29  to 
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C.  S.  Gregory     .. 

.Apri 

13,  14 
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)> 

14,  15 

D.  Stewart 

99 

21,  22 

G.  L.  Williams  .. 
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,, 
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The  Cream  of  Separators 

^  "Clinker" 

NO  WASTEFUL  SKIMMING. 

Every  particle  of  Biitterfat  secured. 
Cream  delivered  in  perfect  condition. 

THEREFORE 

YOUR  CREAM  CHEQUE  INCREASED  25  PER  CENT, 

-If — i^  Our  Guarantee:— ONE  MONTH'S  FREE 

TRIAL.     Try  a   "  Clinkor,"  and   then 
purchase  it  on  its  actual  merits. 


PRICES  t 

No.  00  Clinker  tO  gallons    £6  15 


rs 

27 

52 

82 

118 


9  0 

14  0 

26  10 

38  0 

48  10 


F.O.B.  Sydney, 


Fitted  with  Low  Stands.  High  Stands 
can  be  purchased  at  amall  extra  cost. 

Power  Gear  can  be  fitted  to  the  larger 
size  "  Clinkers,"  and  we  can  supply 
a  1|  H.P.  New  Way  Engine  to  drive 
the  Separator. 

Write  for  quote  for  Power  Separator 
Plant. 

The  "  Clinker "  has  a  smooth,  easy 
actiofiffree  from  any  vibration,  xvhich 
ensures  perfect  separation. 


J&Mlrtue£t^ 


Machinery  3Ierchants, 

205  CLARENCE  STREET, 
SYDNEY. 
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Have  you  considered  ? 

The  relative  merits  of  a  large  team  of  borseiB  and  the  Australiau-made 


JELBART 


CRUDE 
OIL 


TRACTOR 


The  JELBART  can  do  everything  that  a  team  can  do. 

It  can,  in  addition,  replace  other  engines  for  wood-sawing,   pumping,  and 

chafiF-cutting. 

It  does  more  work  in  less  time  than  horses. 

It  is  much  more  ec(  nomical  than  horses. 

It  is  unaffected  by  drought. 

It  only  consumes  fuel  when  in  actual  use. 

It  doeent  recbgnise  an  eight-hour  day. 

It  burns  crude  oil  at  less  tbau  one  half  the  cost  of  kerosene. 

It  enables  you  to  retain  the  whoU  of  your  crap  for  sale — ^horses  consume  a  large 

proportion  for  fodder. 

It  overcomes  labour  difEculties. 

VVrJte  for  detailed  particulars  while  the  question  is  fresh  in  jrour  mind. 


JELBARTS   PROPRIETARY  LIMITED, 

CMPIMPPDQ Makers  of  Crude  Oil  Engines,  Sucttcn  G«a  Plants,  Hopper 

1-lvUinC.l.riO        Cooled  EngiDos,   Crude  Oil   Koad  Rollers,  ete. 
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AND  AT  MELBOURNE  AND  BRISBANB, 


Vol.  XXXI.        Part  4.  APRIL  3,  1920. 


Agricultural  Gazette  of  New  South  Wales, 

An  Obscure  Disease  in  Wheat* 


J.  T.  PRIDHAM,  Plant  Breeder. 

For  many  years  we  have  noticed  at  Cowra  and  in  other  districts  a  condition 
in  wheat  crops  which  appears  to  be  one  of  disease,  though  its  specific  natui'e 
has  not  yet  been  discovered.  Specimens  sent  to  Dr.  Darnell-Smith  showed 
spores  of  Erysiphe  fungus  but  no  signs  of  take-all.  While  the  writer  was 
resident  in  Victoria  some  years  ago,  specimens  of  this  trouble  were  sent 
to  Mr.  McAlpine,  who  found  no  fungus  of  take-all  present,  and  considered 
that  the  condition  was  due  to  an  unfavourable  state  of  the  soil,  physical  or 
chemical.  ^ 

Nothing  abnormal  is  seen  in  the  wheat  plant  until  it  is  out  in  head,  and 
the  grain  starting  to  form.  As  the  straw  and  ear  turn  from  green  to  the 
ripe  state,  some  stalks  have  thin  flat-sided  ears,  which  have  a  faded,  dull 
appearance,  instead  of  the  bright-tinted,  bold  condition  of  normal  heads. 
When  ripe,  the  grain  is  very  thin  and  pinched  ;  in  extreme  cases  no  grain 
is  formed,  but  in  these  cases  the  head  is  not  bleached  white  as  in  take-all, 
nor  is  there  the  blackening  at  the  foot  of  the  straw.  Fax'mers  have  come 
to  consider  a  proportion  of  such  heads  quite  the  usual  thing,  and  variously 
attribute  the  condition  to  insects,  frost,  want  of  moisture,  or  bad  patches  of 
soil  causing  malnutrition.  Each  of  these  suggested  causes  has  been  con- 
sidered, but  each  fails  when  tested.  Last  season  white  ants  attacked  the 
roots  of  the  wheat,  but  we  had  not  found  them  in  previous  years,  and  at 
Cowra  no  other  insects  have  caused  damage  of  this  nature  so  far  as  we 
know. 

The  trouble  has  occurred  in  mild  seasons  with  no  severe  frosts ;  and  it  has 
been  found  in  outside  plots  bordering  a  path  where  the  growth  of  adjacent 
healthy  plants  was  more  vigorous  than  usual,  so  that  want  of  moisture  and 
nourishment  cannot  be  entertained  as  the  cause.  We  have  sown  pisched 
grain  from  affected  ears  and  have  obtained  a  healthy  plant  bearing  good 
grain,  the  seed  not  having  been  pickled  or  treated  in  any  way.  Observations 
for  the  last  nine  years  at  Cowra  may  be  summarised  thus  : — - 

1911. — The  prevalence  of  an  obscure  disease  like  take-all  was  noted. 

1912. — A  sprinkling  of  plants  affected  with  this  disease  was  found  all 
through  the  plots.  Some  plants  produced  no  grain,  others  were  only  partially 
affected. 

1913. — In  this  year  all  the  seed  for  the  stud  plots  was  treated  with  blue- 
stone  and  limewater  before  sowing.  In  spite  of  this  there  was  a  large 
percentage  of  diseased  plants  throughout  the  plots. 

1914. — The  disease  occurred  in  patches  and  was  worst  in  loamy  free- 
working  soil ;  there  was  very  little  indeed  on  stiff  red  clay.    All  stages  were 
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found  ;  when  partially  affected  it  was  the  later  stalks  that  suffered.  In 
this  season  the  loss  was  conservatively  estimated  at  5  per  cent.  It  was 
much  more  prevalent  in  the  early  than  in  the  later  sowings. 

1915. — Half  of  the  area  was  treated  with  sulphate  of  iron  at  56  lb.  per 
acre,  at  a  cost  of  3s.  6d.  There  was  very  little  of  the  trouble  this  year.  The 
plots  treated  were  examined  and  no  disease  found.  In  the  untreated  half, 
ten  aflfected  plants  were  counted.  At  the  end  of  the  season  it  was  noted  that 
there  was  a  little  disease  throughout  the  plots,  but  the  patches  were  larger 
and  more  frequent  in  the  untreated  area. 


The  Effects  of  Disease  on  Heads  of  Major  Wheat 

The  pinched  appearance  of  the  outer  heads  compared  with  the  inner  ones  illustrates 
the  loss  the  disease  occasions. 

1916. — A  good  many  partially-attacked  plants  were  noticed  throughout. 
Thew  wheat  was  quite  liable  and  no  variety  was  exempt.  Sulphate  of  iron 
was  not  used  this  year. 

1917. — -This  season  the  whole  area  was  top-dressed  with  1001b.  sulphate  of 
iron  per  acre  a  month  before  sowing.'  It  was  noted  that  a  good  deal  of  the 
trouble  occurred  ill  the  early  sowings. 
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1918. — No  sulphate  of  iron  used.  The  condition  was  again  seen  and 
counts  were  made  of  the  thoroughly  affected  plants,  which  were  then  removed, 
those  only  slightly  affected  (one  or  two  heads  only)  being  neglected. 
Earliest  ripening  varieties  were  least  affected,  mid-season  and  late  sorts 
suffered  most,  but  none  were  immune.  Some  eighty-one  varieties  were 
under  observation,  totalling  6,746  plants.  Of  these,  725  were  pulled  up, 
giving  10  per  cent,  diseased  plants  in  the  plots  examined. 


The  Effects  c(  Disease  on  Cowra  No.  15. 
Note  the  pinched  aitpearance  of  the  two  outside  heads. 

1919. — The  trouble  was  not  found.  No  sulphate  of  iron  was  used.  The 
only  weak  and  apparently  diseased  plants  were  attacked  by  white  ants. 
This  season  was  very  dry,  only  15-78  inches  of  rain  for  the  year.  The  wheat 
was  remarkably  free  from  fungus  diseases  of  all  kinds  ;  if  the  condition  was 
the  result  of  want  of  vigour  in  the  plants  one  might  have  expected  to  see  it 
this  season. 

1920. — "We  propose  this  sea.son  to  use  sulphate  of  iron  again,  and  would 
ask  farmers  to  pull  up  an  entire  plant  with  a  little  earth  left  on  the  roots, 
double  it  up  and  send  it  in  a  small  parcel  to  the  Department  for  examination 
if  specimens  are  found.  A  loss  of  5  per  cent,  of  wheat  to  the  State  is  not 
inconsiderable,  and  the  trouble,  which  may  be  one  for  the  Entomologist, 
should  be  cleared  up,  so  that  dummy  heads  may  give  place  to  full  production. 
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Rice  Culture  in  New  South  Wales* 


[The  Experiments  Supervision  Committee,  under  whose  supervision  these  experiments 
are  being  conducted,  in  making  these  results  public  draws  attention  to  the  fact  that 
final  conclusions  cannot  yet  be  drawn  from  these  trials.] 

Trials  with  rice  were  first  conducted  in  this  State  in  1892,  but  the  results 
were  not  encouraging,  and,  after  several  years  of  experimentation,  they  were 
discontinued.  The  subject  was  revived  in  1911  at  Grafton  Experiment 
Farm,  when  several  varieties,  imported  from  the  Central  Provinces  of  India, 
were  grown  under  the  natural  rainfall  conditions.  They  were  tried  again 
the  following  year,  but  on  neither  occasion  with  any  great  success. 

In  1915  a  good  deal  of  publicity  was  given  to  the  results  obtained  with 
j:ice  under  irrigation  at  Swan  Hill,  Victoria,  by  a  Japanese  resident,  Mr. 
Takasuka.  On  inquiry  it  was  learned  thaf  this  gentlemen  had  been  experi- 
menting with  the  crop  since  1906,  and,  after  trying  a  great  number  of 
varieties  from  Japan,  he  had  at  length  olbtained,  by  selection  and  improve- 
ment, a  strain  which  he  called  "  Takasuka,"  and  from  which  he  had  harvested 
1  ton  of  grain  per  acre. 

This  variety  was  grown  under-  irrigation  at  Yanco  Experiment  Farm  in 
1916  and  1917,  but  hot  winds  about  the  time  of  flowering  resulted  in  a  very 
poor  crop. 

The  1917-18  crop  was  practically  destroyed  by  locusts,  though  sufficient 
seed  was  obtained  to  sow  the  following  year,  when,  owing  to  very  bad 
germination,  the  crop  was  a  comparative  failure. 

In  1919,  Takasuka,  together  with  three  varieties  from  California,  was 
sown,  and  in  this  year  arrangements  were  made  for  a  continuous  supply  of 
water  during  the  growing  of  the  crop.  At  Yanco  this  results  in  a  very 
heavy  growth  of  weeds  (barnyard  grass  and  stickweed),  and  early  in  January 
the  rice  appeared  in  danger  of  being  choked  out. 

The  prices  obtained  in  California,  on  almost  identical  soil  to  that  at  Yanco, 
and  the  present  price  of  rice  (£45  per  ton,  with  the  prospect  of  it  reaching 
£60  in  the  near  future)  render  it  advisable  that  trials  of  the  crop  be 
persevered  with. 

Weeds  are  a  problem  with  atiy  summer  crop  at  Yanco  Experiment  Farm. 
Rioe  is  not  a  rank  grower,  and,  under  the  continuous  irrigation  method,  no 
cultivation  can  be  carried  on,  so  that  the  weeds  have  every  opportunity. 

The  remedy  seems  to  be,  either  the  selection  of  a  piece  of  virgin  soil  for 
future  trials,  or  the  fallowing  and  cleaning  of  a  piece  of  land  in  preparation 
for  the  following  season's  experiment. 
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Wheat  Plots  at  Narromine^  19 J9^ 


J.  E.  SYME,  Inspector  of  Agriculture. 

Under  the  scheme  formulated  by  the  Narromine  Graziers  and  Farmers' 
Association,  two  areas  of  20  acres  were  sown  under  the  supervision  of 
the  Department  of  Agriculture — one  on  the  property  of  Mr.  R.  Griffiths, 
"  Kabinga,"  Narromine,  and  the  other  on'  the  property  of  Mr.  Barry  O'Neil, 
Narromine.  The  land  had  already  been  fallowed  when  the  Department 
undertook  supervision. 

The  varieties  chosen  for  the  experiment  were  Canberi*a  and  Hard  Federa- 
tion. It  was  intended  to  sow  manure  with  both  plots — 28  lb.  of  super- 
phosphate on  Mr.  O'Neil's  property,  which  is  a  heavy  grey  loam,  and  40  lb. 
at  Kabinga,  which  is  a  sandy- loam — ^but  owing  to  a  misunderstanding  no 
manure  was  available  for  the  tirst-mentioned  plot  and  it  was  sown  without. 

The  land  at  Kabinga  was  ploughed  early  in  August,  1918,  with  a 
mould  board  plough,  worked  with  a  spring-Uxtth  early  in  October,  lightly 
harrowed  dui-ing  the  second  week  in  February,  1919,  cultivated  in  the  third 
week  in  March  and  again  before  sowing,  which  took  place  on  15th  and  16th 
May,  at  the  rate  of  50  lb.  seed  with  40  lb.  of  superphosphate  per  acre. 
Good  rains  fell  after  planting  and  the  wheats  grew  on  without  a  check, 
there  being  plenty  of  moisture  in  the  subsoil  before  planting. 

A  couple  of  strips  through  the  crops  were  left  without  manure,  and  the 
result  was  remarkable,  the  growth  of  those  strips  being  stunted  and  thin, 
while  on  the  manured  portion  the  growth  was  good  and  uniform.  The 
Canberra,  all  except  a  small  plot  left  for  grain,  was  cut  for  hay  on  7th 
October,  1919. 

The  Yields. 

The  yield  of  hay  was  23^  cwt.  to  the  acre,  while  the  stripped  portion 
yielded  14  bushels  of  good  grain  to  the  acre  with  a  bushel-weight  of  62^  lb. 
The  Hard  Federation  was  harvested  on  10th  November,  and  yielded  15 
bushels  per  acre,  with  a  bushel-weight  of  62^  lb.  These  wheats  did  not 
stool  much,  but  grew  to  a  height  of  about  3  feet  6  inches,  and  headed  well. 

The  land  at  Mr.  O'Neil's  property  was  disc-ploughed  about  5  inches  in 
August,  1918  ;  disc-cultivated  in  January,  1919  ;  scarified  in  February,  and 
harrowed  in  May  after  20  points  of  rain.  It  was  scarified  on  14th  May 
after  50  points  of  rain,  sown  on  16th  and  17th  May,  and  harvested  6th  and 
7th  November. 

The  fallow  held  very  little  moisture  at  sowing  time,  and  the  crop  made 
very  little  headway  at  the  start,  although  there  was  a  good  germination. 
It  finished  up  remarkably  well,  however,  the  Hard  Federation  yielding 
5  bushels  53  lb.,  and  the  Canberra  5  bushels  33  lb.  of  very  fair  grain. 
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Working  the  Land  Pays. 
The  rainfall  for  the  three  months  previous  to  sowing  on  Mr.  Griffiths'  plot 
was  : — Februar}',  12.5  points;  March,  58  ;  April,  11  (total,  19 i  points)  ;  and 
on  Mr.   O'Neil's  plot— February,  46  points  ;    March,  45 ;  April,  20  (total, 
111  points).     The- rainfall  on  the  growing  crop  was  as  follows : — 


' 

Majr. 

June. 

July. 

.Aytfuet. 

September. 

October. 

Totel. 

R.  Griffiths'        

B.  O'Neil's          ...      ".. 

Points. 
355 
349 

-Points.     Points.  1  Points.  !    Points. 
12            43             129              5 
26             13.'5             70 

1                i 

Points. 

Points. 
544 
580 

The  rainfall  was  fairly  even  for  the  two  plots,  but  the  heavy  soil  on  Mr. 
O'Neil's  property  will  not  hold  moisture  in  a  dry  period  like  a  sandy  loam, 
and  Mr.  Griffiths  worked  hif  soil  much  earlier  than  Mr.  O'Neil,  creating  a 
mulch  which  retained  much  moisture  that  would  otherwise  have  evaporated. 
A  small  shower  of  rain  (even  if  only  20  points)  can  do  a  lot  of  harm  by 
forming  a  soil  crust  which,  if  not  broken,  means  much  loss  of  moisture  by 
evaporation.  While  such  loss  does  not  matter  so  much  in  a  good  season, 
neglect  to  repair  the  leakage  is  a  serious  matter  in  a  dry  one. 


Consider  Your  Working  Horses. 

While  travelling  on  the  Northern  Rivers  recently,  I  several  times  saw  horses 
with  bags  over  their  noses  to  prevent  them  from  biting  at  the  corn  jvhile  they 
were  working  in  the  cultivator.  This  practice  seems  unnecessary  and  a  little 
inhumane.  Even  if  the  bag  has  holes  cut  in  the  bottom  it  is  drawn  up 
against  the  nostrils  and  prevents  proper  respiration.  The  distress  thus 
caused  must  be  very  great  when  the  animal  is  doing  heavy  work,  especially 
in  the  sweltering  heat — as  everyone  who  had  experience  of  the  masking 
regulations  during  the  influenza  epidemic  will  speedily  realise  !  It  is 
admitted  that  some  means  must  be  employed  to  prevent  horses  from 
"  snapping  '  at  the  crop,  and  the  Department  has  for  years  past  in  its 
orchards  used  muzzles  made  from  a  piece  of  fencing  wire,  twisted  into  a  ring 
to  fit  easily  over  the  horse's  nose  and  covered  with  wire  netting.  This  is 
held  in  position  by  a  strap  or  a  piece  of  plough  line  looped  over  the  head  at 
the  back  of  the  ears.  These  muzzles  cause  no  discomfort  to  the  horse,  and 
have  proved  quite  effective  in  preventing  them  from  snapping  at  the  trees. — 
W.  LE  Gay  Brereton,  Assistant  Fruit  Expert. 


The  Effect  of  Cross-pollination. 

Reporting  the  results  of  a  study  during  three  years  of  the  effect  of 
cross-pollination  on  apples,  Mr.  W.  H.  Wicks,  in  Arkansas  Agricultural 
Station  Bulletin  143,  states  that  he  could  detect  no  influence  of  any 
variety  used  as  a  cross-pollinizer  on  the  size,  colour,  shape  and  quality  of 
the  fruit  of  the  female  parent.  He  concluded  that  apple-growers  are 
justiBed  in  planting  varieties  primarily  for  the  benefit  of  cross-pollination 
to  secure  the  normal  development  of  the  apple. 
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Farmers^    Experiment   Plots* 

Wheat  and  Oats  Experiments,  1919. 


Western  District. 


J.  E.  SYME,  Inspector  of  Agriculture. 

Whevt  and  oats  experiments  for  1919  were  conducted  by  the  Department 
in  conjunction  with  the  following  farmers  : — 

W.  W.  Watson,  Woodbine,  Tichborne,  via  Parkes. 

E.  A.  Draper,  Harris  Park,  Alectown  West. 

E.  J.  Allen,  Gregra. 

S.  Reilley,  jnr.,  Euriinbla  Roadside,  via  Molong. 

M.  F.  Dalton,  Duntry  League,  Orange. 

D.  A.  Rich,  Roselayiie,  Curra  Creek,  Wellington. 
J.  Parslow,  Kelvin  Grove,  Collie  Road,  Gilgandra. 
W.  R.  Werner,  Pinefield,  Nymagee, 

E.  P.  Quinn,  Tarella. 

S.  G.  McCauley,  Osterley,  Ootha. 

J.  W.  Johnston,  Baldry. 

A.  Milgate,  Rockvale,  Back  Trundle  Road,  Parkes. 

At  Narromine  the  plots  were  choked  with  cobbler's  peg  which,  owing  to 
the  dry  season,  soon  outgrew  the  wheat.  At  Ootha,  Baldrj'  and  Parkes, 
although  the  plots  looked  well  at  the  start,  towards  the  end  they  burnt  off 
and  did  not  mature  grain. 

Cultural  Notes. 

Tichhorm. — Soil,  grey  loam  ;  ploughed  July,  1918  ;  disc-cultivated  October  ; 
spring-toothed  at  the  end  of  February,  1919,  and  disc-cultivated  at  the  end 
of  April  ;  drilled  in  5th  and  6th  May,  50  lb.  seed  and  42  lb.  of  super- 
phosphate per  acre. 

Alectown  Wes'. — Land,  strong  red  soil ;  mouldboard-ploughed  and  harrowed 
September,  1918;  harrowed  October;  disc-cultivated  February,  1919; 
harrowed  April,  and  harrowed  and  disc -cultivated  May;  sown  4th,  5th  and 
6th  June,  60  lb.  seed  and  28  lb.  superphosphate  per  acre. 

Gregra. — Soil,  heavy  red  loam ;  ploughed  with  mouldboard  in  August, 
1918,  and  potatoes,  grain  sorghums,  and  maize  drilled  in,  but  no  germination 
resulted  ;  ploughed  5  inches  at  the  beginning  of  March,  and  late  wheat 
sown  15th  April,  1919,  50  lb.  of  seed  and  28  lb.  superphosphate  per  acre. 
The  remainder  was  spring-toothed  twice  on  the  Ist  and  3rd  June,  and  early 
wheats  sown  on  5th  June,  57  lb.  seed  and  28  lb.  superphosphate  per  acre. 

Eurimhla. — Soil,  red  to  grey  loam;  ploughed  October,  1918;  disced  with 
the  sundercut  (a  twin  disc  cultivator)  at  the  beginning  of  April,  1919,  and 
sown  24th  and  25th  April,  58  lb.  seed  and  50  lb.  superphosphate  per  acre. 
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Orange. — Soil,  red  loam ;  ploughed  with  mouldboard,  harrowed,  rolled  and 
harrowed  March,  1919,  on  account  of  the  big  clods  ;  rolled  and  harrowed  in 
May  ;  sown  19th  May,  60  lb.  of  seed  and  56  lb.  superphosphate  per  acre. 
Rolled  and  harrowed  in  August,  1919. 

Wellington. — Land,  red  heavy  soil  to  grey  loam  ;  disc-ploughed  first  week 
in  September,  1918;  spring-toothed  1st  June,  1919;  ploughed  14th  June; 
harrowed  16th  June  and  sown  16th  and  17th  June,  58  lb.  of  seed  and 
60  lb,  of  superphosphate  per  acre. 

Gilgandra. — Land,  grey  loam  to  heavy  black  soil  ;  ploughed  first  week  iu 
September,  1918;  harrowed  December,  and  again  14th  April,  1919  ;  sown 
on  23rd  and  25th  April,  48  lb.  seed  and  28  lb.  superphosphate  per  acre. 

Nymagee. — Soil,  medium  red  loam;  ploughed  first  week  August,  1918; 
harrowed  September;  one  way  disced  19th  and  20th  February,  1919; 
harrowed  23rd  February,  and  one  way  disced  9th  and  10th  April ;  sown 
6th  and  7tb  May,  45  lb.  seed  and  28  lb.  superphosphate  per  acre. 


BainfalL 

The  rainfall  in  the  various  districts  was  as  follows : — 

Amount  of  Kainfall  on  the  Fallow. 


Tichborae. 

Alectown 

WMt. 

Oregia. 

Burimbla. 

WeUiDKton. 

Late 
Wheats. 

Early 
Wheats. 

Oilgandra. 

1918. 

August 

September 

October  

November 
December 

1919. 

January 

February 

March    

April      

M^y        

Points. 
270 
40 
76 
3i 
81 

59 

345 

25 

46 

Points. 
"46 
"36 

72 

112 

8 

31 
313 

Points. 

362 

37 

60 

41 

29 

173 

26 

Points. 

362 

37 

60 

41 



29 

173 

26 

46 

276 

Points. 

157 

47 
64 

60 
124 

Points. 

"32 

24 

40 

6 

"126 

31 

46 

429 

Points. 

""\5 
43 
24 
20 

34 
96 
45 
39 

Total 

976 

606 

718 

1,040 

452 

728 

316 

Amount  of 

Elainfall 

on  Growing 

Crops 

- 

a! 

1 

■g 

ll 

Qregra. 

3 
S 
•c 

f 

2 

■0 

B 

1 

Late 

Early 

,      ^ 

S 

Wheats. 

Wheats. 

0 

^ 

'3 

% 

1     0 

1919. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

Pts. 

April 

46 

May 

267 

276 

310 

444 

207 

325 

June 

80 

57 

52 

52 

63 

26 

... 

106 

July  ... 

26 

47 

47 

40 

34 

55 

2 

123 

August 

149 

140 

127 

127 

159 

134 

79 

82 

208 

September  .. 

132 

90 

37 

37 

123 

50 

33 

227 

October 

25 

37 

37 

35 

10 

32 

58 

November    .. 

679 

11 

136 

136 

74 

30 

... 

... 

Total     .. 

298 

758 

436     1     804 

248 

647 

323 

1,047 
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The  Season. 

The  season  was  a  very  bad  one  for  wheat-growing,  starting  from  the  time 
fallowing  was  commenced,  as  the  rainfall  in  the  beginning  of  1918  was  so 
light  that  at  fallowing  time  the  moisture  had  practically  dried  out  to  a  great 
depth.  From  September,  1918,  to  February,  1919,  there  was  very  little 
rain,  distributed  in  such  small  falls  that  it  soon  evaporated.  In  February, 
1919,  some  heavy  falls  (mostly  thunderstorms)  put  moisture  into  the  soil, 
but  not  to  any  great  depth,  and  as  the  subsoil  was  so  dry  this  moisture  did 
not  last.  From  February  on  to  planting  time  the  soil,  with  a  very  few 
exceptions,  was  almost  bone-dry,  and  the  seed  had  either  to  be  planted  in  a 
dry  seed-bed  or  held  over  for  later  planting  when  rain  came  in  May.  In  that 
month  every  district  had  fair  storm  rains,  which  germinated  the  seed,  but 
these  were  not  followed  by  others,  and  consequently  had  little  other  eflFect. 
As  a  result,  the  crops  lacked  sufficient  moisture  to  keep  them  going  when 
maturing,  and  the  bigger  part  of  them  burned  oflf.  As  an  example,  the  plots 
at  Gilgandra  may  be  quoted  :  444  points  out  of  tho  total  647  points  on  the 
growing  crop  fell  here  inmiediately  the  crop  was  sown,  there  being  only  203 
points  for  the  following  five  months.  T»  make  matters  worse,  there  was  no 
reservoir  of  moisture  in  the  underlying  soil  to  supplement  that  at  the  surface. 

The  light  rainfall  had  another  ill  eftect;  it  did  not  consolidate  the  seed-bed — 
*oneof  the  main  requirements  for  successful  wheat-growing.  The  heavy  sorts  were 
the  first  to  burn  oflf,  the  lighter  sandy  loams  holding  the  moisture  much  better. 


Results  of  Wheat  Variety  Trials. 


Variety. 

1 

bown 
est. 

i 

1 

CD 

a 

i 

S 

1 

\ 

1 

S^       1 

e 

•c 

=3 

M) 

>, 

i= 

^          1 

o 

u 

^ 

o 

as 

bus.  lb. 

bus.  lb! 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

Canberra           

13     17 

5      0 

10    28 

18     14 

4     15 

10    30 

11      6 

Major     ... 

7     55 

• 

t 

t 



Penny     

9     32 

5     45 

t 

5      0 

Cowra  No.  15 

11     29 

3    20 

t 

6    40 

13     12 

Warden             

6     53 

2    46 

1     57 

• 

Currawa 

10      8 

Federation         

11     40 

3    42 

t 

14    45 

8     15 

7    69 

4    46 

Hard  Federation 

10    .32 

6      6 

10    53 

19    48 

8      0 

10    20 

• 

Improved  Stein wedel . . . 

9     34 

3    35 

7    29 

10    36 

Clarendon          

12    24 

9    29 

16      9 

• 

Turvey  (local) 

8    42 

Rose  worthy      ...         ... 

Yandilla  King 

• 



« 

5     14 

t 

3      6 

Bomen 

1      6 

7    31 

2      0 

Florence 

4    26 

12    54 

Rymer    ...         

8     24 

4    22 

Marquis 

t 

Billy  Hughes  (local)    ... 

5      0 

Red  Wings  (local) 

6      0 

Marshall's  No.  3 

8      0 

Sensation  (local) 



4    30 

Bunyip  ..          

6     49 

9     43 

Warren 

6    32 

Sunset 



• 

*  Indicates  Failure. 


t  Cut  for  Hay. 
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Motes  on  Varieties. 

The  season  was  distinctly  favourable  to  the  early  varieties ;  the  dry  con- 
ditions gave  the  late  varieties  no  chance  at  all,  and  in  most  cases  they  failed 
to  mature  grain.  As  in  1918,  the  weakness  or  liability  to  disease  of  the 
difierent  varieties  was  not  apparent,  but  in  point  of  yield.  Hard  FederJation 
and  Canberra  held  pride  of  place  ;  in  the  seven  plots  in  which  grain  matured, 
Hard  Federation  was  top  yielder  in  three  districts  and  Canberra  in  two, 
while  Federation  and  Cowra  No.  15  were  each  top  in  one.  All  the  other 
early  wheats  (such  as  Clarendon,  Improved  Stein wedel  and  Bunyip)  did 
well,  and  Federation  upheld  its  reputation  as  a  good  yielder  under  all 
circumstances.  Currawa  also  did  well  in  the  only  plot  in  which  it  was 
tried,  as  did  also  Cowra  No.  15,  which  came  out  top  at  Nymagee  and  did 
well  in  other  centres. 

In  seven  trials  in  which  Federation  was  compared  with  Hard  Federation, 
the  former  averaged  7  bushels  32  lb.,  and  the  latter  9  bushels  25  lb. 
Canberra  averaged  10  bushels  24  lb.  in  seven  centres. 


M  ANURIA  L  Experiments. 


Locality. 

Variet\. 

No 
Manure. 

Superphosphate  per  acre. 

28  lb.           42  lb. 

661b.     j    60  lb. 

112  lb. 

bos.  lb. 

bns.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

bus.  lb. 

Tichbome 

Canberra 

11     55 

12    15 

13     17 

14      0 

Wellington 

Marshall's  No.  3 

2    30 

... 

...       !  8      0 

6      0 

Alectown  West 

Hard  Federation 

5      0 

66      6 

...       i       ... 

.. 

Gregra 

II 

12    58 

10    63 

11     24 

10     34 

... 

Rate  of  Seeding  Experiments. 


Locality. 

Seed  per  acre. 

42  1b. 

58  lb. 

711b.        ;        571b. 

45  1b. 

83  lb. 

bus.    lb. 

bus.    lb. 

bus.   lb. 

bus.    lb. 

bus.    lb. 

bus.    lb. 

Wellington 
Eurimbla 

4     45 

18    30 

8      0 
14.  45 

7      0 
19    23 

.... 

Nymagee    ... 

14      4 

11      6 

7    32 

The  manurial  experiments  showed  a  slight  increase  with  manure  on  the 
lighter  soils,  but  on  the  strong  red  soil  at  Gregra  its  application  resulted  in 
a  slight  decrease. 

The  seeding  trials  show  an  increase  with  the  heavier  seeding  ;  in  fact,  the 
past  two  years  tend  to  show  that  there  is  some  doubt  whether  light  seeding 
is  more  profitable  than  heavier  seeding  in  dry  districts.  After  all,  the  main 
supply  of  moisture  is  to  be  expected  from  below,  not  laterally.     In  the 
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more  humid  districts  the  lighter  seediiigs  may  give  the  more  profitable 
results,  because  the  plants  have  a  better  chance  to  stool  out,  but  in  districts 
where  they  depend  more  on  stored  moisture  below  and  where  the  plaijts  do 
not  stool  the  heavier  seeding  seems  to  give  the  l)est  results. 


lutroduced  versua  Acclimatised  Seed. 

This  experiment  took  place  at  Eurimbla,  where  the  introduced  seed 
(Hard  Federation)  yielded  19  bushels  48  lb,  and  the  acclimatised  seed 
16  bushels  44  lb. 

Worked  versus  Unworked  Fallow. 

This  trial  took  place  at  Gilgandra  with  Canberra.  The  unworked  fallow 
yielded  10  bushels  3  lb.,  and  the  worked  fallow  yielded  10  bushels  30  lb,,  the 
worked  fallow  getting  two  harrowings,  while  the  unworked  had  one  just 
before  planting. 

A  trial,  fallow  versus  non-fallow,  also  tcnik  place  at  Alectt)wn  West,  the 
variety  used  being  Hard  Federation.  Heie  the  fallow  pro<iuced  6  bushels 
6  lb.,  while  the  nnfallowod  was  a  failure. 

Manured  rersus  Unmanured  Fallow. 

This  experiment  took  place  at  Alectown  West.  Hard  Federation  wheat 
was  used,  and  superphosphate  was  applied  at  the  rate  of  28  lb.  .per  acre. 
The  manured  fallow  yielded  6  bushels  6  lb.,  and  the  unmanured  fallow 
.5  bushels,  a  difference  of  1  bushel  G  lb  in  favour  of  the  manure,  which  cost 
approximately  Is.  3d. 

Harrowing  Test. 

A  crop  harrowing  test  was  held  at  Gilgandra  with  Hard  Federation 
wheat.  The  unharrowed  plots  gave  a  return  of  10  bushels  20  lb.,  and  the 
harrowed  plots  9  bushels  32  lb. 

Oat  Variety  Trials. 

Oat  variety  trials  were  successful  at  six  centres,  the  results  being  as 
follow  : — 

Results  of  Oat  Variety  Trials. 


Locality. 

Ruak 

I  bus. 

ura. 

Algeri 

an. 
lb. 

Sunrise. 
bus.     lb. 

Guy 

bus. 

ra. 
lb. 

Laclilan. 

lb. 

bus. 

bus.     lb. 

Tichborne 

.1       ... 

.. 

15 

6 



20      0 

Gilgandra 

.'       2 

38 

11     20 

11       5 

WellingtoH 

3 

6 

2       5 

Nymagee 

26    29 

10     13 

Eurimbla 

..i     46 

5 

48 

6 

40    25 

.... 

.51     .37 

Gregra     ... 

13    22 

20 

5 

15       3 

The  yield  at  Eurimbla  was  again  very  satisfactory,  considering  the  rainfall 
was  only  804  points  on  the  growing  crop,  while  at  Nymagee,  with  a  rainfall 
of  323  points  on  the  growing  crop,  Sunrise  oats  produced  26  bushels  29  lb. 
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Wheat  and  Oats  Variety  Trials  for  Hay. 

These  trials  were  conducted  on  the  property  of  Mr.  M.  F.  Dalton,  at 
Orange,  without  fallow,  1  bushel  of  wheat  and  1  bushel  of  oats  being  sown 
with  56  It.  of  superph6's{)hate  per  acre. 


Results  of  Hay 

Trials. 

VarietieB. 

Yield  per  acre. 

Oats— 

c. 

q.     lb. 

Ruakura       

/ 

0      0 

Lachlan         ...         

9 

2    23 

Guyra           

Sunrise          

12 
12 

1     18 
1     18 

Warden        

11 

0     14 

Marquis        

Rymer           

Cleveland      ■     ... 

/ 

7 

13 

2  27 

3  24 
1     25 

Marshall's  No.  3     

5 

2     19 

Thew 

11 

0     14 

Manurial  Tests  for  Hay. 
Manurial  experiments  were  conducted  with  Warden.     The  growth  of  the 
diflFerent  plots  was  proportionate  to  the  amount  of  manure  used,  the  un- 
manured  plot  being  very  backward  in  growth. 


Results  of  Wheaten  Hay 

Manurial  Trials.' 

Manure. 

Yields. 

56  lb.  Superphosphate 

42                „                 

28                „                

No  manure       

t.     C.     q.     lb. 
1     11     0     14 
1       4     1     14 
0     16     1     22 
0     14     3      3 

These  tests  show  conclusively  that  in  this  district — even  in  the  dry  season 
experienced — the  heaviest  amount  of  manure  is  the  best. 

Barley  Tests- 
Barley  tests  were  conducted  at  Gilgandra  and  Alectown  West,  but  at  the 
latter  place  no  results  were  obtained.  At  Gilgandra,  Goldthorpe  barley  was 
sown  at  the  rate  of  1^  bushels,  with  28  lb.  of  superphosphate  per  acre. 
The  barley  came  away  well,  and  formed  a  nice  even  crop,  but  failed  to  form 
much  grain,  the  yield  being  only  2  bushels  24  lb. 


*'  The  Gazette  has  been  a  source  of  great  help  to  me'^and  should  be  in  the 
hands  of  every  agriculturist." — A  Coolamon  Reader. 
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Fertilisers  for  Green  Winter  Fodders. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

With  the  approach  of  the  season  for  sowing  wheat  and  oats  for  green  winter 
feed  on  the  coast  and  tablelands,  the  experience  gained  by  the  Department 
in  fertiliser  trials  on  experiment  farms  and  farmers'  experiment  plots  will  be 
of  interest.  Farmers  are  advised  to  take  the  results  given  hereunder  as 
being  more  thoroughly  reliable  and  representative  than  individual  results 
obtained  even  on  their  own  farms,  the  figures  given  being  an  average  of 
several  tests,  extending  over  many  varied  seasons.  Individual  records  are  not 
always  quite  reliable  owing  to  seasonal  differences  and  to  experimental  errors 
not  being  entirely  eliminated  on  farmers'  plots. 

Most  of  the  figures  obtained  for  coastal  plots  are  from  alluvial  soils,  for 
which  many  farmers  are  still  of  the  opinion  that  no  fertilisei-s  are  needed.  In 
all  cases  where  recommendations  are  made,  care  has  been  taken  to  consider 
the  cost  of  the  fertiliser  and  to  determine  the  profitableness  or  otherwise  of 
the  application,  based  on  the  value  of  the  increased  fodder  produced.  For 
this  purpose  the  green  winter  fodder  has  been  valued  at  15s.  per  ton,  which 
is  considered  an  average  figure  for  this  produce  on  the  farm,  though  possibly 
lov/er  than  recent  values  when  comparisons  are  macle  with  other  foodstuffs. 

Coastal  Districts. 
In  an  average  of  nine  tests,  1  cwt.  superphosphate  per  acre  has  given  an 
increase  of  5  cwt.  green  fodder  over  the  application  of  2  cwt.  superphosphate 
per  acre,  so  that  the  larger  amount  appears  to  be  unnecessary.  Likewise, 
1  cwt.  superphosphate  produced  an  increase  oi  4  cwt.  per  acre  of  green  fodder 
above  that  obtained  from  2  cwt.  P7  mixture  (equal  parts  of  superphosphate 
and  bonedust)  which  has  done  so  well  for  maize  on  the  coast.  The  addition 
of  28  lb.  of  sulphate  of  potash  to  1  cwt.  superphosphate  has  produced  an 
average  increase  of  6  cwt.  of  green  fodder  per  acre,  but  the  value  of  this 
increase  is  more  than  counterbalanced  by  the  cost  of  potash  fertiliser  at 
present,  so  that  it  cannot  be  I'ecommended  for  this  crop.  The  application 
of  2  cwt.  Thomas'  phosphate  has  given  a  greater  increase  than  1  cwt,  super- 
phosphate, and  also  a  higher  net  profit  per  acre  (taking  pre-war  cost  of 
fertiliser),  but  unfortunately  this  fertiliser  is  not  quoted  on  the  market  just 
now. 

The  addition  of  ^  cwt.  sulphate  of  ammonia  to  1  cwt.  superphosphate  has 
meant  an  increase  of  1  ton  6  cwt.  per  acre  of  green  fodder,  valued  at  19s.  6d. 
With  a  cost  of  13s.  for  the  extra  nitrogenous  fertiliser,  a  profit  of  Gs.  6d. 
per  acre  has  been  made  from  its  use.  Owing  to  the  small  number  of  tests 
made  so  far  with  sulphate  of  ammonia  (for  which  nitrate  of  soda  could  also 
be  substituted),  the  Department  is  disinclined  to  recommend  the  use  of  these 
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"fertilisers  in  all  cases.     On  land  that  is  less  fertile  than  the  average,  or  that 
is  lacking  in  organic  matter,  these  nitrogenous  fertilisers   could,  perhaps,  be 
used  with  profit.     On  such  lands,  however,  good   crops   of  maize  cannot  be 
expeel/ed^|;o  immediately  fpllciw,  as  the  cereal  crops  have  a  rather  exhausting 
effect  on  the  soil.     A  crop  of  cowpeas  for  green  manuring  or  for  grazing 
with  pigs  would  add  nitrogen  more  cheaply  and  more  profitably,  and  would 
ensure  a  better  maize  or  sorghum  crop  the  following  season.      The  writer  has 
in  mind  many  of  the  upjand  soils  of   the  South  Coast,   which  are  used  for 
gtowing  winter  and  summer  fodder  crops  alternately  and  which  are  not  as 
fertile  as  the  alluvial  soils.     A  good  rotation,  which  would  maintain  or  improve 
the  soil  fertility  and  enable  heavier  fodder  crops  to  be  grown,  would  be  as 
follows  : — 

Wheat,  or  wheat  and  peas      ...  ...     Sown  in  April. 

Cowpeas  ...  ...  ...  ...     Sown  in  November. 

Maize,  sorghum  or  Sudan  grass  . . .     Sown  in  October. 

This  would  give  three  fodder  crops  in  two  years  and  could  be  worked  in 
two  paddocks,  so  that  summer  and  winter  fodders  are  grown  each  season. 

On  the  whole  then,  1  cwt.  superphosphate  per  a(3re  can  be  thoroughly 
recommended  for  winter  green  fodder  crops  on  the  co*ast.  In  an  average  of 
sixteen  tests  it  has  given  an  increase  of  1  ton  1  cwt.  per  acre  over  the 
unmanurefl  plots.  Thus,  with  an  increase  of  I5s.  6d.  in  the  value  of  the  crop 
as  against  a  cost  of  os.  6d.  for  superpho«!phate,  a  net  profit  of  10s.  per 
acre  has  been  made  from  the  fertiliser.  •         i 

Southern  Tablelands. 

Not  many  tests  have  yet  been  made  with  fertilisers  for  green  winter 
fodders  on  the  Southern  Tablelands,  but  the  few  that  have  been  conducted 
indicate  that  2  cwt.  superphosphate  per  acre  is  the  best  fertiliser.  An 
average  increase  of  3  tons  8  cwt.  fodder  per  acre  has  been  made,  giving  a 
net  profit  of  40s.  per  acre. 


Effkct  of  Subsoiling  and  Deep  Tillage. 

T{  EPORTING  the  results  of  extensive  subsoiling  experiments  at  twelve  stations 
in  the  Great  Plains  area  of  the  United  States  over  an  average  of  five  and  a 
half  years,  Messrs.  E.  C.  Chilcott  and  J.  S.  Cole,  in  the  Journal  of 
Agricultural  Research,  Vol.  xiv.  No. -11,  show  that  subsoiling  and  deep 
tilling  have  been  of  no  value,  in  overcoming  drought.  The  effect,  on  the 
contrary,  apparently  has  been  to  reduce  the  yields  in  those  -seasons  that  are 
below  the  average  in  production.  Experiments  have  been  conducted  with 
the  subsoil  plough,  a  deep  tillage  machine  and  dynamite,  but  the  effect  of 
ileep  tillage  appears  to  be  essentially  the  same,  irrespective  of  the  means  by 
which  it  is  accomplished.  "The  quite  normal  popular  belief  in  the  efficiency 
of  deep  tillage  as  a  means  of  overcoming  drought  or  of  increasing  yields  has 
little  foundation  of  fact,  but  is  based  on  misconceptions  and  lack  of  know- 
ledge of  the  form  and  extent  of  the  root  systems  of  plants,  and  of  the 
behaviour  and  movement  of  water  in  the  soil." 
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Note  on  the  Classification  of  Wheat 
Varieties* 


F.  B.  GUTHRIE  and  G.  VV.  NORRIS. 

The  commercial  value  of  any  sample  of  wheat,  though  not,  perhaps,  so 
important  to  the  farmer  as  its  acre-yield  or  drought  and  disease-resisting 
qualities,  is  nevertheless  of  considerable  importance,  and  if  it  were  possible 
to  assign  a  money- value  to  the  diflRerent  varieties  this  factor,  taken  in 
conjunction  with  the  yield,  would  be  a  most  valuable  one  to  the  wheat-grower. 
It  is  not  possible,  however,  to  do  this  with  any  accuracy.  The  nearest 
approach  to  such  a  \aluation  is  an  attempt  to  classify  the  diflferent  varieties 
with  reference  to  their  behaviour  in  the  mill,  as  the  milling-quality  of  a 
sample,  the  proportion  and  quality  of  flour  and  offals  obtainable  from  it, 
determines  its  monetar)'  value  to  the  miller. 

Such  a  classification  is  also  of  importance  to  exhibitors  of  wheat  samples 
at  the  agricultuml  shows,  as  most  show  schedules  include  prizes  for  different 
classes  of  wheat.  It  was  with  the  object  of  assisting  competitors  in  this 
direction  that  the  Department  has  for  years  published  in  its  schedule  of 
exhibits  at  the  Royal  Agricultural  Society's  Show  a  rough  classification  of 
wheat  varieties,- revising  it  from  year  to  year. 

As  the  question  is  one  of  interest  to  wheat-growers  generally,  as  well  as 
to  wheat-breeders,  buyers  and  sellers,  a  table  giving  such  a  classification  is 
published  herewith.  The  table  was  compiled  by  Mr.  G.  W.  Norris,  who  has 
acted  for  many  years  past  as  one  of  the  judges  in  the  wheat  section  at  the 
show,  and  who  has  been  responsible  for  the  ujilliug  of  the  samples  competing 
for  prizes. 

The  figures  represent  the  average  results  obtained  over  a  series  of  years, 
and  include  not  only  the  show-wheat.4  mentioned  above,  but  samples  obtained 
from  wheat-growers  and  from  farms  and  experimental  plots  under  the  direction 
of  the  Department, 

All  samples  included  are  true  to  name. 

It  must,  however,  be  borne  in  mind  that  such  a  classification  is  not  an. 
exact  one,  and  is  liable  to  modification  from  time  to  time — even  from  season 
to  season.  This  is  particularly  the  case  with  those  wheats  classed  as  "weak 
flour  "  and  some  of  those  in  the  "  medium  strong  "  class. 

This  is  due  partly  to  the  influence  of  the  season  and  partly  to  the  fact  that 
some  of  the  varieties  are  undoubtedly  changing  their  characteristics  under 
continued  cultivation.  With  the  above  reservation,  the  table  affVjrds  a  fairly 
reliable  guide  as  to  the  results  to  be  expected  on  'milling  the  varieties 
mentioned. 
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Milling  Value  of  some  of  the  Principal 

Wheats. 

, 

Weight 

Percuntage 

Strength 

Percentage 

Colour 

Variety. 
■    ,  »                                     • 

^lUtMl. 

of 
Flour. 

of 
Flour. 

of 
Dry  Gluten. 

of 
Flour. 

M.S.W.  Strong  White  Wheats- 

Comeback  ... 

661 

72-7 

530 

13-3 

Excellent. 

Bobs 

65-7 

720 

50-6 

12-3 

Very  good. 

Strong  Red  Wheats- 

Cedar         

67-4 

710 

53-3 

12-9 

Excellent. 

Marquis       

66-4 

70-4 

49-3 

12-3 

II 

Medium  Strong  Wheats — 

Haynes'  Blue  Stem 

61-5 

69-8 

48-2 

13-8 

i> 

Florence      

66  0 

72-6 

481 

13-8 

11 

Hard  Federation 

63-9 

71-6 

48-6 

11-8 

19 

Rymer         

630 

700 

47-5 

12-2 

II 

Bunyip         

641 

71-8 

45-9 

11-9 

l» 

MarahaU's  No.  3 

611 

710 

46-8 

11-6 

Good. 

Cleveland 

641 

72  1 

471 

10-6 

Sunset          

630 

690 

48-3 

141 

Thew            

620 

70  0     • 

46-5 

110 

Zealand       

61  0 

700 

46-6 

11-8 

Yandilla  King        

650 

72-3 

45-5 

10-2 

Improved  Steinwedel 
Firbank        

61-6 

700 

45-6 

10-6 

630 

72-2 

45-6 

12-7 

Canberra 

64  0 

710 

46-2 

11-2 

Weak  Flour  Wheats— 

Bomen 

631 

72-0 

44-8 

12-3 

Excellent. 

Warren        

66-3 

71-4 

45  0 

11-6 

Good. 

Federation 

65-4 

711 

44-7 

9-8 

II 

Macaroni  Wheats- 

Huguenot    

60-9 

66-8 

53-5 

20-3 

Low. 

Further  Reports  on  Elephant  Grass. 

The  continued  success  of  Elephant  grass  as  a  fodder  yielder  is  indicated  by 
the  appended  reports  received  by  the  Agrostologist. 

Mr.  R.  N.  Makin,  Inspector  of  Agriculture,  writes  :  "The  Elephant  grass 
roots  were  planted  in  rows  4  feet  9  inches  apart  each  way  on  27th  October, 
1919,  on  Mr.  J.  H.  Martin's  farm  at  Pambula.  The  growth  has  been  dense 
and  strong.  The  rainfall  from  Ist  October  to  Slst  January  totalled  18-39 
inches,  of  which  728  points  fell  in  January.  The  crop  has  now  been  cut, 
the  yield  being  49  tons  18  cwt.  1  qr.  of  greenstuff  per  acre.  The  ground 
on  which  the  plot  was  situated  benefited  last  year  from  the  silt  left  by  the 
flood-waters.  The  return  is  very  satisfactory  ;  this  new"  fodder  plant  and 
Sudan  grass  are  attracting  a  good  deal  of  attention  in  the  district." 

Mr.  E.  A.  Lamotte,  Moor  Creek,  Tarn  worth  :  "  I  planted  the  six  roots 
you  sent  me,  and  five  grew.  Four  I  put  in  sandy  loam,  and  one  in  red  soil 
at  the  end  of  the  wash-house  drain.  The  four  plants  grew  to  a  height  of 
3  feet,  then  the  stock  ate  them  down  twice,  and  they  are  now  2  feet  in  height. 
The  one  root  in  the  red  soil  was  also  eaten  down  twice,  and  is  now  5  feet 
high.  No  water  was  given  to  the  four  roots  once  they  were  established,  and 
only  7  inches  of  rain  fell  during  the  growing  period  of  six  months.  I  intend 
to  continue  transplanting  from  these  roots  until  I  have  sufficient  plants  for 
an  acre,  as  I  am  satisfied  that  this  grass  will  grow  well  in  sandy  loam  under 
dry  conditions,  and  in  red  basaltic  soil  under  irrigation." 
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A  Remarkable  Fodder  Plant. 

Shearman's  Clover  {Trijolium  fragiferum  var. 


E.  BKEAKWELL,  B.A.,  B.Sc,  Agrostologist. 

A  CLOVER  that  will  hold  its  own  with  paspaluin,  that  will  carry  four  to  five 
head  of  stock  per  acre  dui-iiig  its  growing  season,  that  is  eaten  so  greedily  as 
to  cause  bloating  in  half  an  hour,  that  will  outstrip  any  clover  yet  known  in 
vigour  of  growth  on  wet  soils,  that  appears  to  be  equally  palatable  at  any 
stage  of  its  growth — such  is  a  description  which  may  fairly  be  applied  to  a 
new  fodder  plant  recently  brought  to  light. 

This  clover  is  now  well  established  on  the  low-lying  situations  at  FuUerton 
Cove,  near  Newcastle.  It  was  originally  observed  and  was  first  fostered 
by  Mr.  J.  H.  Shearman,  a  dairyman  in  that  locality.  The  story  of  that 
development  may  well  be  told  in  Mr.  .Shearman's  own  words  : — 

The  first  time  I  noticed  it,  as  far  as  I  can  recollect,  was  about  twenty- two  years  ago 
(1897).  It  was  then  a  small  plant,  ranning  for  a  distance  of  about  6  inches  on  the  edge 
of  a  small  drain  or  gutter  that  required  cleansing  at  intervals.  This  drain  ran  through 
the  lucerne  that  was  growing  there  at  the  time,  and,  the  laud  not  being  worked,  the 
young  plant,  which  would  otherwise  have  been  destroyed,  was  allowed  to  spread. 
When  I  noticed  how  the  plant  grew  so  vigorously,  my  curiosity  became  aroused,  and  I 
often  inspected  the  plant.  It  soon  grew  along  the  drain  for  a  distance  of  20  feet,  and 
blocked  the  water  from  running.  The  clover  nad  tlien  to  be  shovelled  out,  and  I  put  it 
in  a  grazing  paddock,  where  I  fully  expected  that  the  cattle,  by  continuously  eating  it 
down,  would  kill  it.  To  my  surprise,  nowever,  it  grew  and  spread,  killing  out  most  of 
the  other  grasses  as  it  ran  over  the  ground.  Tliis  process  took  about  ten  years  before  I 
discovered  that  I  had  a  clover  really  worth  caring  for.  I  then  began  to  plant  it  as  fast 
as  possible,  and  &t  present  have  about  12  acres  fully  covered  and  growing  beautifully. 

I  am  now  able  to  make  a  fine  lot  of  hay  each  year  of  exceptionally  goo<l  quality.  The 
clover  grows  so  vigorously  when  the  land  is  dry  that,  without  any  exaggeration  whatever, 
it  is  capable  of  grazing  four  to  five  head  of  cattle  per  acre  during  the  summer  months. 
Of  course,  I  am  only  referring  to  land  similar  to  my  own,  which  was  originally  a  salt 
marsh  and  has  been  considerably  enhanced  in  value  by  the  clover,  which  appears  to 
grow  almost  as  well  in  water  as  out.     So  far  I  have  found  no  seed. 

A  Comparison  with  Strawberry  Clover. 

At  first  sight,  and  before  it  has  flowered,  this  clover  would  pass  for 
Strawberry  clover.  The  two  plants  have,  however,  been  side  by  side  for 
some  time  on  the  property  of  Mr.  Alan  Smith,  FuUerton  Cove,  and  also 
during  the  past  twelve  months  at  the  Botanic  Gardens.  An  examination  of 
the  two  plants  during  their  growing  period  reveals  some  striking  comparisons 
and  certain  points  of  difference.  Under  similar  conditions  Shearman's 
clover  spreads  three  times  as  quickly  as  Strawberry  clover  and  produces  fully 
six  times  the  quantity  of  feed.  The  leaves  of  Shearman's  clover  are  long, 
distinctly  elliptical,  and  in  the  young  stages  are  marked  by  brown  dots 
irregularly  distributed  over  the  surface ;  the  leaves  of  Strawberry  clover  are 
smaller,  rounder,  and  in  their  young  stages  are  marked  by  dots  regularly 
distributed,  generally  forming  a  shape  something  like  a  horseshoe.  Although 
the  flowers  in  these  plants  are  very  similar,  those  of  Shearman's  clover  have 
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not  been  known  to  mature  seed.  As  is  well  known,  the  flower  heatl  of  Straw- 
berry clover,  when  about  to  mature  seed,  changes  considerably  in  appearance, 
the  seeds  becoming  enclosed  in  inflated  husks,  giving  the  flower  head  the  straw- 
berry-like appearance  which  lirst  suggested  its  name.  In  Shearman's  clover, 
however,  a  close  investigation  shows  that  the  flowers  do  not  change  theii- 
appearance,  but  gradually  wilt,  shrivel  and  die.  In  one  or  two  cases  only  has 
there  been  a  tendency  in  a  few  of  the  bottom  flowei"s  of  the  seed-head  to 
set  seed,  but  such  "  seed  "  has  remained  empty  and  proved  valueless.  It  is 
just  possible  that  by  close  attention  a  few  seeds  may  be  discovered,  and  if  a 
seeding  strain  can  be  thus  developed  the  value  of  this  fodder  plant  would  be 
considerably  enhanced. 


Shearmui's  Cbver  ion   ihe    left!  and  Strawberry  Clover  (on  the  right),  as  grown  at   the 

Botanic  Gardens,  Sydney. 

Note  the  similarity  in  habit ;  Shearman's  Clover,  however,  is  much  more  vigorous. 

Sheai'man's  clover,  therefore,  may  be  said  to  be  closely  allied  to  Strawberry 
clover,  but  it  is  certainly  sufliciently  individual  t<>  be  classified  as  a  distinct 
variety.  Its  habits  of  growth,  such  as  barrenness  in  seed-setting  and 
aggressiveness  in  growth,  and  its  original  discovery  and  development  from 
a  single  plant,  suggest  that  it  has  resulted  from  a  cross  between  two 
clovers — perhaps  Strawberry  and  White,  or  Strawberry  and  Red,  or  even 
White  and  Red.  A  close  study  of  the  available  litei-ature  of  the  world's 
clovers,  together  with  an  examination  of  the  numerous  different  clover  plants 
in  the  herbarium  of  the  Botanic  Gardens,  has  revealed  no  similar  clover, 
and,  for  the  present,  it  has  been  decided  to  name  it  Shearman's  clover 
{Trifoli'xm  fragijerum\a.v.)  after  its  discoverer,  to  whom  much  credit  is  due 
for  developing  the  plant  as  he  has  done. 
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Soils  Suitable  for  Shearman's  Clover. 

Many  of  the  Fullerton  Cove  soils  on  which  this  clover  thrives  are  marshy 
and  slightly  saline.  There  is  a  good  area  of  such  soil  along  thfe  coast  of 
New  South  Wales,  and  foi-  these  the  clover  is  highly  recommended,  particularly 
as  under  such  conditions  it  is  generally  very  difficult  to  get  any  other  fodder 
plant  to  grow.  At  Fullerton  Cove  it  does  not  entirely  monopolise  the 
situation,  as  water  couch  grass  {PaspaJum  didiohuvi)  grows  well  with  it, 
providing  a  well-balanced  ration.  Further  trials  will  probably  show  th«t  the 
clover  will  grow  on  other  than  marshy  saline  soils.  On  the  light  sandy  soils 
of  the  Botanic  Garden*  it  has  also  done  very  well,  but  it  is  noticeable  that  a 
good  supply  of  moisture  is  essential  to  keep  it  growing  vigorously.  Many  of 
the  river  flats  on  the  coast  should  have  sufficient  moisture  for  its  development. 

The  clover  is  partial  to  heat  if  grown  under  moist  conditions  ;  on  the  (tther 
hand,  it  is  not  killed  by  frosts,  though  in  winter  it  is  donnant. 


Mr.  J.  H.  Shearman's  IS-acre  Paddock  ol  Clover  at  Fullerton  Cove. 


Palatability  and  Nutritive  Quality. 
The  palatability  and  nutritive  quality  of  this  clover  are  of  the  highest  order  ; 
Mr.  Shearman  feeds  practically  all  his  stock  on  it  alone,  and  their  condition 
is  all  that  can  be  desired.  As  already  indicated,  the  greediness  with  which 
dairy  stock  eat  the  clover  is  likely  to  cause  bloating,  and  precautions  have 
to  be  exercised  in  pasturing  them,  so  that  they  do  not  remain  on  it  for  any 
length  of  time.  Eloquent  testimony  to  the  palatability  of  the  clover  is 
afforded  by  the  disinclination  of  stock  to  eat  anything  else  on  being  taken 
from  the  paddock;  instead,  they  eagerly  await  the  hour  of  repasturing.  In 
its  best  growing  period  (the  summer)  hardly  any  impression  appears  to  be 
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made  on  the  clover  under  heavy  stocking,  so  vigorously  does  it  recover. 
Any  surplus  growth  can  be  utilised  for  hay,  and  the  quality  of  this  is 
really  excellent;  it  appears,  ^^cetain  its  leaf  better  than  that  of  most 
clovers.  '  ' 

The  milk-producing  quality  of  the  clover  appears  to  be  much  higher  than 
that  of  an  ordinary  grass  pasture.  The  following  analysis  by  Mr.  F.  B. 
Guthrie,  Chemist,  will  give  .an,  idea  of  the  nutritive  qualities  of  the  clover  : — 

Chemical  Analyses  of  Shearman's  Clover  and  Strawberry  Clover 

compared. 


Strawberry  Clover, 

grown  at 
Botanic  Gardens. 

Sheamiau's 
Clover,  grown  at 
Botanic  Gardens. 

Shearman's  Clover 

(immature), 

Krown  at 

Fullerton  Cove. 

Shearman's 
Clover  (mature), 

grown  at 
Fullerton  Cove. 

Moisture 

Albuminoids       

Ether  Extract     

Ash          

Fibre        

Carbohydrates 

78-73 
4-19 
0-50 
3-66 
4-21 
8-71 

80-48 
3-84 
0-47 
3-43 
3-84 
7*94 

74-45 
6-48 
0-84 
4-44 
^•73 
906 

74-87 
5-50 
1-60 
3-38 
4-79 
9-86 

100-CO 

100-00                 10000 

10000 

Albuminoid  ratio 

1  to  2-3 

1       1  to  2-3 

1  to  1-7 

1  to  2-4 

Nutritive  value  ... 

.  i            14 

1          12-8 

17-4 

18-9 

Albuminoids 

Ether  Extract 

Ash 

Fibre 

Carbohydrates 


Values  calculated  to  dry  matter. 


19-69 
2-35 
17-23 
19-80 
40  93 


19-69 
2-42 
17-56 
1916 
40-67 


10000 


10000 


25-37 
3-29 
17-37 
18-51 
35-46 


100-00 


21-87 
6-36 
13-47 
19-06 
39-24 


100-00 


It  will  be  noticed  that  there  is  very  little  difference  in  the  nutritive 
values  of  the  two  clovers  as  grown  at  the  Botanic  Gardens ;  both  are  very 
satisfactory.  The  feeding  value  of  Shearman's  clover  in  its  green  state,  as 
grown  at  Fullerton  Cove,  varies  very  little  in  the  mature  and  immature 
stages.  In  its  dry  (hay)  state,  however,  there  appears  to  be  a  distinct 
advantage  in  cutting  at  the  mature  stage,  that  is,  when  the  clover  is  in 
flower. 

Method  of  Planting. 

As  this  clover  has  not  up  to  the  present  produced  seed,  root  planting  has 
to  be  resorted  to.  The  growth  is  so  vigorous,  however,  that  no  difficulty 
whatever  is  encountered  in  establishing  it.  From  a  dozen  small  roots  planted 
at  the  Botanic  Gardens  ten  months  ago  there  has  spread  a  plot  30  square 
yards  in  extent,  forming  a  dense  mat.  Spring  appears  to  be  the  best  time 
for  planting.  Only  a  limited  number  of  roots  are  yet  6btainable  from  the 
Department,  but  Mr.  Shearman  has  kindly  offered  to  supply  small  quantities 
to  applicants  who  will  call  for  them. 
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Farmers^    Experiment   Plots* 

Potato  Experiments,  1918-19. 


Nortb  Coast  District. 


i 


G.  C.  SPARKS,  Acting  Inspector  of  Agriculture. 

The  farmers'  potato  experiments  on  the  North  Coast  for  the  past  season 
were  located  as  follows  : — 

F.  T.  Johnston,  Condong,  Tweed  River. 

G.  A.  Forrest,  Coraki,  Richmond  River.  . 
C.  Oliver,  "  Laureldale,"  Yorklea. 

Albert  Eggins,  '•  Bromley,"  Grafton. 

John  Wilson,  Coramba. 

Frank  Allard,  "Glenrose,"  Brooklana. 

Henry  Short,  "  Warrawee,"  Dorrigo. 
The  season  under  review  was  an  extremely  unfavourable  one  for  potato 
culture.  Following  a  severe  winter,  very  dry  conditions  prevailed  through- 
out the  spring,  these  being  particularly  marked  in  districts  north  of  the  Orara  ; 
of  the  experiments  located  within  this  area  Coraki  was  the  only  one  to  come 
to  harvest,  and  even  that  harvest  was  a  meagre  one.  At  Coramba,  however, 
although  the  precipitation  was  much  below  normal,  the  careful  preparation 
of  the  soil  and  the  skilful  after-cultivation  practised  carried  the  crop  safely 
through,  yields  approaching  7  tons  per  acre  being  secured.  The  Dorrigo 
experiment,  although  subjected' to  dry  conditions,  received  sufficient  moisture 
for  satisfactory  development.  There  was  a  total  absence  of  fungoid  disease  ; 
the  resultant  yields  were  the  heaviest  of  the  series  and  the  greatest  that  have 
yet  been  secured  over  the  three  seasons  of  experimental  work  on  the  plateau. 
At  Brooklana,  which  has  invariably  proved  itself  a  safe  district,  results  were 
practically  uniform  with  other  years. 

Soil  and  Cultural  Details. 

Brooklana. — Basalt  soil,  fairly  heavy,  yellow,  typical  of  eastern  Dorrigo. 
Planted  26th  November,  1918.     Eflfective  rainfall  11-88  inches. 

Dorrigo. — Basalt,  red,  deep,  friable.  Planted  10th  September,  1918. 
Effective  rainfall  10' 68  inches. 

Coramba. — Alluvial  soil,  medium  heavy,  dark.  Planted  27th  August, 
1918.     Effective  rainfall  4-20  inches. 

Coraki. — TypicallRichmond  River  swamp  land.  Drained  and  under  culti- 
vation seven  years.     Planted  14th  August,  1918.     Rainfall  not  available. 

In  each  case  the  land  had  been  under  maize  during  the  previous  summer, 
and  tl;ie  preparation  of  the  soil  for  these  trials  was  practically  identical,  the 
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deep  initial  ploughing  being  given  as  early  as  circumstances  permitted  after 
the  harvesting  of  the  maize  crop.  As  every  attention  was  paid  to  the 
further  preparations,  the  seed-beds  were  in  very  good  order  at  planting.  At 
Coraki  and  Dorrigo  the  sets  were  ploughed  in ;  and  at  Brooklana  and 
Coramba,  drills  were  opened  and  the  sets  covered  by  hand-hoe  and  harrow 
respectively.  In  each  case  the  drills  were  3  feet  apart  and  the  sets  15  to  18 
inches  apart  in  the  drills. 

Varieties. 
While  it  is  not  suggested  that  any  variety  under  trial  this  season  should 
replace  Manhattan  as  the  standard  for  the  North  Coast,  tliere  are  several 
which  a  perusal  of  the  results  will  show  to  be  worthy  of  consideration. 

For  the  first  time  Up-to-Date  has  outyielded  all  others  at  Coramba.  There 
seems  to  have  been  a  steady  improvement  in  uniformity  in  size  of  tuber,  and 
on  this  occasion  the  product  was  beyond  reproach.  Its  table  qualities  are 
very  good.  Up-to-Date  is  a  white-skinned,  oval-shaped  potato,  with  few 
and  shallow  eyes.  Its  vegetative  growth  is  tall  and  spreading  ;  it  is  a  dull 
green  colour  and  bears  heliotrope  flowers. 

Factor  has  been  under  trial  on  the  North  Coast  for  two  seasons  and 
promises  to* become  a  "main  cropper."  It  is  regarded  as  being  a  selection 
from  Up-to-Date  and  much  resembles  that  variety  in  habit  of  growth,  the 
'only  striking  diflerence  above  ground  being  that  the  flower  petals  of  Factor 
have  (on  one  season's  observations)  cream  coloured  tips.  Samples  of  this 
variety  were  distributed  for  trial  over  the  North  Coast  last  season  with 
most  gratifying  results,  the  consensus  of  opinion  amongst  the  growers  being 
that  it  was  the  heaviest  yielder  and  finest  quality  tuber  that  they  had  ever 
grown. 

The  result  of  previous  seasons'  work  indicated  that  the  real  value  of 
Carman  No.  1  on  the  North  Coast  was  as  a  potato  for  home  supply  only,  its 
comparatively  low  yielding  power  being  more  than  compensated  for  by  its 
high  table  qualities.  This  season,  however,  a  marked  improvement  is  shown, 
and  it  seems  possible  that  it  may  come  into  more  general  use.  The  tubers 
of  this  variety  are  white-skinned,  smooth  ajid  oblong ;  and  the  naulms  tall 
and  erect,  dark  green,  and  with  deep  cream  coloured  flowers. 

Coronation  has  received  extensive  trial  in  this  district,  and  although  it  can 
be  relied  upon  to  yield  well  at  Dprrigo  it  has  been  discarded  in  the  more 
truly  coastal  areas.  It  is  very  subject  to  second  growth,  and  matures  too 
late  to  be  of  value  in  the  early  districts  of  the  coast.  -It  is  a  blue-skinned 
variety,  very  similar  in  appearance  to  Manhattan,  but  of  a  stronger  and  more 
erect  habit  of  growth  and  bearing  white  flowers. 

Satisfaction  is  a  well  established  variety  on  the  North  Coast  and  has  been 
a  consistent  yielder  throughout  these  experiments.  It  is  an  early  red- 
skinned  variety  of  very  good  shape,  with  shallow  eyes.  Its  haulm  growth  is 
similar  to,  although  slightly  heavier  than  Manhattan,  and  bears  purple 
flowers.  It  holds  the  record  of  highest  yield  in  the  variety  trials  at 
Coramba. 
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Langworthy  is  a  white-skinned  variety  that  yielded  very  heavily  at 
Dorrigo  in  this  season's  experiment.  The  seed  was  introduced  to  the 
plateau  in  the  1917-18  experiments,  but  owing  to  the  ravages  of  Irish  blight 
no  comparisons  were  possible.  Its  performance  during  the  coming  season 
will  be  watched  with  keen  interest. 


Results  of  Variety  Trials. 

Variety. 

Brooklana. 

Dorrigo. 

Corambo. 

Coraki. 

Up- to- Date         

Satief  action         

Coronation 

t. 
7 
6 
4 
3 
3 
3 
3 
2 

c.    q.     lb. 

0  1     22 

1  3      2 

2  2      0 
14     2     16 

6    3      2 
6     1       5 

3  3     10 
9     0     12 

t. 

11 
4 

12 

10 
7 
9 

11 
3 
5 

c.    q. 

0  2 
10    0 

15  2 
19     1 

8  3 

16  1 
16     0 
18     0 

2    2 
15     2 
14     0 

9  3 
7     2 
7     0 

1  3 

lb. 

4 

0 

4 

8 

20 

10 

20 

24 

0 

t. 
6 
5 
6 

3 

6 
6 

K 

c. 

19 

5 

5 

q- 

0 
2 
2 

lb. 

22 

4 

24 

12 
8 
10 
24 
24 

24 

t. 
2 

2 

1 
3 
2 

1 

3 

c. 

1 

16 

q.  lb, 
1  0 
3     24 

Queen  of  the  Valley 

Surprise 

BrowneU'a  Beauty 

Factor      

Manhattan           

Early  Manistee 

2 
13 

2 
14 

5 

3 

2 
1 
1 
2 

11 

2 

10 

15 
0 

1  20 
3     12 

2  24 
1     12 

11 
12 

8 
6 

24;  6 

12 

18 

0 

6 

4    4 

3     16 

Langworthy        

Premier    ... 

New  Era 

Plunkett 

9 
11 

Magnum  Bonum 

6 

1 

Mannrial  Trials. 

Manurial  trials  were  included  in  each  experiment.  The  manures  used, 
cost  of  application  per  acre  (less  freight),  and  the  results  achieved  are  shown 
in  the  appended  table. 

Conditions  at  Coraki  were  so  unfavourable  that  it  was  scarcely  to  have 
been  anticipated  that  any  material  increase  would  have  been  brought  about 
by  the  manure,  but  it  is  somewhat  surprising  that  better  results  were  not 
shown  at  Dorrigo,  where,  while  P8  increafced  the  yield  by  ISA  cwt.  per 
acre — which  in  itself  shows  a  handsome  profit — actual  reductions  of  yield 
attended  the  applications  of  P5  and  P7.  Previous  experiments  have  been 
overwhelmingly  in  favour  of  artificial  manures,  but  it  will  be  readily  under 
stood  that  without  an  elaborate  system  of  check  plots  these  discrepancies  are 
always  to  be  expected. 

Results  at  Coramba  are  uniform  with  past  experiments.  A  profit  of  £3b 
per  acre  is  shown  on  the  2  cwt.  superphosphate  dressing  ;  while  at  Brooklana, 
although  one  grows  accustomed  to  phenomenal  yields  from  manures  on  this 
country,  this  season's  trials  show  results  surpassing  any  previously  obtained 
so  far  as  actual  profit  following  application  of  fertiliser  is  concerned.  It 
will  be  seen  that  the  P5  dressing  gave  an  increased  yield  of  6^  tons  per  acre. 
After  allowing  £16  per  ton  for  the  potatoes  (at  which  nett  rate  the  crop 
was  actually  sold  by  Mr.  Allard),  and  deducting  the  cost  of  the  manure,  a 
profit  of  £103  per  acre  is  shown,  while  increases  valued  at  approximately 
£80  and  £60  per  acre  are  given  by  the  P7  and  P8  plots  respectively. 
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The  fertiliser  mixtures  were  dusted  along  the  drills  immediately  prior  to 
the  dropping  of  the  sets.  The  composition  of  the  mixtures  is  as  follows  : — 
P7,  equal  parts  of  superphosphate  and  bonedust ;  P8,  equal  parts  of 
superphosphate  and  blood  and  bone ;  P5,  4  parts  of  superphosphate  and 
1  part  sulphate  of  potash. 

Results  of  Manurial  Trials. 


Manure. 


Brooklana. 


Dorrigo. 


Coramba. 


Coraki. 


Superphosphate,  2  cwt  per  acre  (10s.). 

P5,  2J  cwt.  per  acre  (188.  9d.)      . . 

P7,  3  cwt.  per  acre  (228.  6d.) 

P8,  3  cwt.  per  acre  (2l8.  9d.) 

No  manure 


c.  q. 

17  0 

10  1 

1  8 

16  0 

19  2 


t.  c.  q.  lb 

10  11     2  2 

8  14    3  8 

10  5    0  20 

11  3    .3  28 
10  8    1  26 


t.  c  q.    lb. 

6  2    18 

5  2    0    16 

5  6    0      8 

5  11    3    24 

3  17    2    10 


c.    q.  lb. 

10    2  24 

10    2  24 

8    3  0 

8    2  14 


10    0    10 


The  varieties  used  in  these  tests  were — Satisfaction  at  Brooklana,  Queen 
of  the  Valley  at  Dorrigo,  and  Manhattan  at  Coramba  and  Coraki. 


Pitting  Potatoes. 

The  usual  method  of  pitting  potatoes  for  winter  storage  is  to  select  a  level 

piece  of  land,  which  should  be  so  situated  as  to  ensure  drainage.     Two  poles 

or  saplings  are  placed  on  the  surface,  parallel  to  one  another  and  4  feet 

.  apart,  and  the  potatoes  are  emptied 

in  between  these  so  as  to    form  a 

well-ridged  heap.     The  potatoes  are 

then  covered  with  a  thatch  of  straw 

or  other  suit^ible  material,  and  this 

again  is  covered  with  sods  of  earth. 

It  is  important   that  the   sodding 

should   be   done  from    the   ground 

upwards  (as  in   shingling   a  roof). 

When    completed,    the     whole     is 

spade,  and  a   drain   is   cut  round 


~V 


beaten  well   down  with  the   back  of 
the  pit  to  run  off  the  water  in  case  of  rain 

If  weather  permits,  it  is  well  to  let  a  fortnight  or  so  elapse  before  earthing 
up — that  is,  to  leave  the  potates  with  only  their  straw  covering  so  that 
sweated  moisture  may  be  carried  out.  For  a  small  pit  (say  a  ton)  the  best 
shape  is  a  cone. — A.  J.  Pinn,  Inspector  of  Agriculture. 


Molasses  for  Calf  Peeding. 

Replying  to  a  correspondent  who  had  been  impressed  by  the  benefit 
apparently  derived  from  a  ration  of  skira  milk  and  molasses  by  his  neigh- 
bour's calves,  the  Herdmaster  wrote  :  "  The  food  value  of  molasses  is  in  the 
nature  of  carbohydrates,  and  does  not  replace  the  fats  removed  from  milk 
during  separating.  It  is,  however,  successfully  used  in  calf  feeding,  but 'must 
not  be  given  in  excess,  especially  at  the  ^tart,  as  it  tends  to  scour  the  calves. 
About  one  teaspoonful  to  the  quart  is  sufficient  to  give  in  the  early  stages, 
and  the  amount  may  be  increased  or  decreased^  at  the  feeder's  discretion." 
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Dairy  Produce  Factory   Premises  and 
Manufacturing  Processes : 

The  Application  of  Scientific  Methods  to  their 
Examination. 


L,  T.  MacINJ^ES,  Dairy  Expert,  and  H.  H.  RANDELL,  Assistant  to  the  Biologist. 

The  manufacturer  of  dairy  produce  has  always  some  trouble  to  contend  wirli, 
for  milk  and  its  products  lend  themselves  to  rapid  deterioration,  esi^ecially 
through  bacterial  agencies.  It  was  with  a  view  to  minimising  such 
troubles — by  presenting  to  those  engaged  in  the  industry  such  information 
as  might  be  gaine<^l  from  scientific  and  practical  investigations  on  the 
spot — that  the  scheme  of  examining  butter  factories  and  the  manufac- 
turing processes  carried  out  therein  was  initiated  and  approval  obtained  for 
the  services  of  an  officer  of  the  Biological  Branch  of  the  Department  of 
Agriculture  to  be  placed  at  the  disposal  of  the  Dairy  Branch.  Apart 
from  the  ordinary  every-day  things  that  are  always  awaiting  solution,  we 
have  what  might  be  classed  as  seasonal  epidemics,  such,  for  instance,  as 
the  mould  infection  Avith  which  a  great  many  factory  managers  had  to 
contend  some  two  summers  ago,  and  the  effects  now  being  felt  of  an 
extremely  dry  season.  These  influences  need  special  inquiry  as  they 
arifee.  The  present  series  of  investigations,  however,  does  not  specially 
deal  with  these  epidemic  troubles,  but  is  confined  to  those  that  form  part 
of  the  daily  routine  of  certain  factories  inspected. 

In  the  first  case  to  be  dealt  with  we  have  effects  arising  out  of  old 
and  faulty  premises  badly  situated  from  a  sanitary  point  of  view  ;  in 
other  cases  it  had  l)een  noted  that  the  choicest  brand  of  butter  marketed 
showed  deterioi'ation,  more  or  less  marked,  whenever  it  was  held  in  cold 
storage  for  any  considerable  length  of  time.  The  causes  of  this  deterioration 
in  quality  have  been  traced  by  means  of  our  investigations,  and  satisfactory 
remedial  measures  taken. 

As  it  is  intended  to  commence  this  series  of  articles  with  the  results 
obtained  from  an  old  bacterially  contaminated  factory,  it  is  considered 
advisable  to  end  it  by  way  of  contrast  with  those  from  one  of  the 
most  modern — a  factory  built  on  the  latest  sanitary  lines,  where  fresh  air 
and  sunlight  have  been  recognised  as  the  greatest  of  germicides  and  freely 
admitted  accordingly. 

Some  ten  years  ago  the  Alstonville  Co-operative  Dairy  Company  hud 
trouble  with  the  quality  of  the  butter  then  being  manufactured,  and  an 
ofiicer  of  the  Dairy  Branch  investigated  the  matter  and  successfully  used 
atmospherically  exposed  plates  to  trace  the  ongin   of   the   infection    causing 
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the  deterioration,  thereby  enabling  the  company  to  remedy  the  matter. 
Knowing  the  value  of  arriving  at  and  locating  causes  of  deterioration  by 
means  of  bacteriology,  a  scheme  was  worked  out  early  last  year  whereby 
whatever  came  in  contact  with  the  dairy  produce  after  its  arrival  at  the 
factory  until  it  was  placed  on  the  market,  could  be  systematically  examined 
and  the  results  compared.  The  general  adoption  by  the  New  South  Wales 
dairy  companies  of  the  practice  of  pasteurising  cream  made  the  initiation  of 
such  investigations  the  more  opportune.  The  object  aimed  at  was  twofold  : 
(a)  To  demonstrate  the  efficiency  of  pasteurisation  as  carried  out  at 

certain  factories.  "^ 

{b)  To  demonstrate  whether  or  not  the  product  was   recontaminated 
after  pasteurisation,  and  if  so,  how  the  infection  took  place. 
The  methods  followed  were  very  similar  in  all  cases  and    were    carried 
out  as  follows  : — 

1.  Samples  were  taken  of  the  cream  on  arrival  at  the  factory,  after  blending  in 

balk. 

2.  The  same  lot  of  cream,  after  being  neutralised  and  pasteurised  by  either  the 

"flash"  or  the  "holding"  system  as  it  came  from  the  outlet  pipe  of  the/ 
"  flash  "  or  (in  the  case  of  the  holding  system)  direct  from  the  tank,  was  again 
sampled.     In  both  cases  these  samples  were  obtained  before  the  cooling  process 
commenced. 

3.  In  the  case  of  the  flash  pasteurisation,  the  plates  were  exposed  2^  minutes,  and 

in  one  case  (Example  1)  five  minutes  to  the  air  over  the  pipe  cooler  used  first 
to  reduce  the  temperature  of  the  cream. 

4.  Plates  were  atmospherically  exposed  for  fifteen  minutes  over  the  cream-receiving 

and  neutralising  vat  in  the  case  of  Example  1  to  demonstrate  the  extent  of 
infection  from  the  water  spray  tower  ;  in  other  cases  this  was  not  done. 

5.  Where  vats  were  used  for  holding  cream  (after  passing  over  pipe  coolers)  pending 

churning,  the  tops  of  such  vats  being  open,  another  series  of  plates  were 
exposed  to  the  atmosphere — for  2^  minutes  in  one  case  (Example  2)  and  five 
minutes  in  another  (Example  1). 

6.  The  same  cream  was  again  sampled  as  it  came  from  the  holding  vats  to  enter 

the  churns. 

7.  A  sample  was  taken  of  the  water  used  for  cleansing  and  rinsing  the  churns  and 

utensils. 

8.  A  sample  was  taken  of  the  water  used  to  bring  butter  to  the  breaking  point  and 

thereafter  used  to  wash  the  butter. 

9.  A  sample  was  taken  of  the  butter  made  from  the  aforementioned  cream  as  !t 

came  from  the  churn. 

10.  Plates  were  generally  atmospherically  exposed  in  the  churn  room  2^  minutes, 
but  in  one  case  (Example  1)  for  five  minutes,  in  all  cases  where  the  butter  (or 
cream  as  it  gravitated  along  the  fluming  from  vat  to  chum)  was  exposed  to  the 
air.  ' 

11.  A  sample  of  the  surface  of  the  butter  was  taken  from  a  box  when  packed  and 
ready  to  be  lidded.  -• 

In   conjunction   with   makitig    these    bacteriological    examinations,    the 

produce  was  graded  for  quality  at  all  stages,  thus  : — 

(a)  Cream  on  arrival  at  factory. 

(b)  Cream  after  treatment  when  ready  to  churn. 

(c)  Butter  soon  after  being  manufactured. 

Some  delay  occurred  in  the  earlier  stages  of  the  work,  but  eventually  with 
the  co-operation  of  the  Biologist,  Dr.  G.  P.  Darnell-Smith,  another  start  was 
made  early  in  October,  1919,  and  the  results  of  the  first  portions  of  the 
investigation  are  now  available. 
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The  Dairy  and  Biological  Branches  of  the  Department  have  approached 
the  work  in  a  spirit  of  co-operation  for  the  benefit  of  the  dairy  industry. 
The  Biological  Branch  was  i*esponsible  for  the  bacteriological  results, 
making  the  plates,  isolating,  identifying  and  counting  the  various  colonies. 
The  Dairy  Branch,  apart  from  initiating  the  scheme,  supervised  its 
operations  up  to  the  laboratory  stage,  correlating  each  step  taken  so  that 
a  comparison  of  the  results  might  be  jointly  made  and  the  information 
applied  to  the  manufacture  of  dairy  produce  in  a  practical  manner.  De- 
ductions will  be  made  from  the  data  brought  to  light,  and  recommendations 
given  as  to  how  the  dairy  cooipanies  can  best  use  them  to  retain  and  further 
enhance  the  reputation  already  achieved  for  the  output  of  their  factories. 

Example  1. 
This  factory  was  built  of  wood  many  years  ago,  renovated  to  a  certain 
extent  about  1910  or  1911,  and  situated  on  the  bank  of  a  river  with  a  lagoon 
at  the  back  ;  the  water  in  the  lagoon  contained  vegetation,  was  stagnant  and 
heavily  charged  with  germ  life.  This  water  was  used  to  pump  over  the 
condenser  of  the  refrigerating  plant,  and  gave  otF  a  very  apparent  musty, 
.swampy  smell.  The  surroundings  of  the  factory  generally  were  unsatisfactory, 
and  the  inside  premises  were  in  a  state  of  disrepair,  floors,  drains  and  walls 
needing  attention.  Leading  from  the  front  verandah  (connected  with  the 
churn  room  by  large  doubte  doors)  were  two  underground  earthenware  6-inch 
drains  ;  these  pipes  were  straight,  no  bend  or  sanitary  trap  Ijeing  inserted 
at  the  factory  end.  They  emptied  into  a  concrete  irell  or  sump  and  carried 
off  all  the  washings  of  the  churns  and  factory  generally;  at  the  time  of  our 
visit  a  most  offensive  smell  was  arising  from  them  and  penetrating  to  all 
parts  of  the  factory.  When  the  sump  was  half  empty  the  outlets  "of  the 
pipes  were  exposed  and  a  draught  of  foul  air  blew  right  through  them  into 
the  churn  room. 

As  was  to  be  expected,  butter  made  under  such  conditions  was  of  inferior 
quality  and  showed  further  rapid  deterioration  when  kept.  It  was  arranged 
to  make  an  inspection  of  the  premises  by  bacteriological  means,  in  addition 
to  the  outward  examination  of  the  premises  and  surroundings.  Samplps 
wei'e  taken  of  the  cream,  butter  and  water  during  the  different  processes  of 
manufacture,  and  atmospheric  exposures  were  made  as  already  outlined.  A 
room  was  given  for  use  as  a  temporary  laboratory,  and  in  five  days  after  our 
arrival  the  company's  directors  and  manager  were  called  in  and  shown  the 
plates.  These  were  explained  and  the  company's  representatives  then  taken 
through  the  premises  and  shown  where  the  infections  came  from.  As  far  as  we 
know,  this  is  the  first  time  that  dairy  factory  buildings  have  been  scientifically 
inspected  in  this  manner,  and  the  result  has  been,  from  the  Department's 
point  of  view,  satisfactory.  There  is  no  disputing  the  results  when  obtained 
in  such  a  manner — the  ocular  evidence  is  irrefutable  and  the  Inspector's 
position  vastly  strengthened.  Moreover,  the  directors  of  a  company  are  able 
to  prove  to  their  shareholders  how  the  deterioration  in  the  quality  of  their 
factory's  produce  and  the  financial  loss  thus  brought  about   takes  place. 
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Such  a  loss  would  be  cut  out  and  recovered  by  the  building  of  a  new  factory, 
situated  in  a  more  convenient  and  sanitary  position,  on  up-to-date  lines. 
The  cost  of  building  and  equipping  at  the  present  time  may  seem  hard  to 
bear,  but  the  ultimate  -cost  is  less  than  the  loss,  year  in  and  year  out,  of, 
several  shillings  per  cwt.  on  the  selling  price  of  the  butter  manufactured. 
Lifting  the  quality  of  the  butter  by  a  few  points  means  obtaining  bigger 
returns.  Take,  for  instance,  a  factory  with  an  output  of  35  tons  of  butter 
per  week.  If  an  extra  3s.  per  cwt.  is  obtained,  it  means  over  £100  per 
week  extra  revenue,  and  it  does  not  take  many  years  at  that  rate  to  pay 
for  a  modem,  well-equipped  factory.  This  lesson  has  been  proved  and 
demonstrated  by  the  Manning  River  Co-operative  Dairy  Company.  The 
quality  of  the  butter  now  put  on  the  market  by  that  company  is  so  improved 
as  to  be  incomparable  with  that  manufactured  under  the  old  conditions.  It 
was  proved  at  the  same  time  that  a  saving  of  some  £14  per  week  in  labour 
was  effected.  In  the  modern,  well-equipped  factory  nine  men,  working 
ordinary  time,  handled  a  much  greater  output  than  was  done  under  the  old 
conditions  with  thirteen  men,  often  earning  overtime  rates  of  pay. 

The  manufacture  of  butter  may  bjB  described  as  a  fermentative  industry, 
the  flavour  being  due  co  the  absorption  by  the  fat  of  certain  aromatic 
,  subsUinces  produced  during  the  acid  fei*mentation  of  the  lactose  of  the  milk 
or  cream  by  Bacterium  lactis  acidi  and  related  organisms.  Most  of  the 
abnormal  flavours  are  due  to  the  replacement  of  the  desirable  acid-forming 
bacteria  with  other  types  of  -micro-organisms.  Hence,  to  control  the  flavour 
of  the  butter  the  butter-maker  must  control  the  bacteria  in  the  cream  that 
cause  the  ripening. 

.  As  it  is  freshly  drawn  from  the  normal  udder  of  the  healthy  cow,  milk 
contains  bacteria  in  greater  or  lesser  numbers,  the  initial  contamination 
taking  place  in  the  milk  cistern  and  larger  milk  ducts  of  the  udder.  These 
organisms  appear  to  cause  no  change  in  the  market  value  of  the  milk,  or  in 
the  persons  drinking  the  milk.  If,  however,  the  cow  is  suffering  from  disease 
in  the  udder,  such  as  tuberculosis,-  mammitis  or  other  inflammatory  trouble, 
the  milk  may  contain  many  millions  of  the  specific  bacteria  at  the  time  when 
it  is  drawn.  The  exteat  of  all  subsequent  contamination  is  dependent  upon 
the  manner  and  care  with  which  the  milk  is  produced  and  handled.  The 
atmosphere,  utensils,  milking  machines,  and  the  milkers  themselves  add 
many  bactei'ia  ;  their  future  development  is  largely  dependent  upon  the 
temperature  at  which  the  milk  is  kept. 

Most  micro-ofganisms  find  in  milk  an  ideal  culture  medium  for  their 
growth..  The  food  elements  such  as  protein  and  milk  sugar,  being  in  liquid 
form,  are  most  easily  attacked,  and  it  is  the  breaking  down  of  these,  by 
bacterial  enzymes  formed,  which  cause  most  of  the  undesirable  changes. 
The  cream  of  milk,  whether  separated  by  gravity  or  by  means  of  the 
separator,  will  contain  considerably  more  bacteria  per  unit  volume  than  the 
milk.  The  tiny  fat  globules  passing  through  the  milk  serum  carry 
mechanically  manj'  bacteria  of  the  milk  into  the  cream,  which  on  arrival 
at  the   butter  factory  and  often  only  a  few  hours  old,  is  in   many  cases 
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badly  contaminated  with  bacteria.  Experience  teaches  that  such  con- 
tamination can  be  avoided  by  efficient  pasteurisation  (and,  if  necessary, 
by  neutralisation  of  excessive  acidity)  combined  with  the  after-use  of  a 
pure  culture  starter.  At  the  several  butter  factories  visited,  all  samples 
were  collected  with  sterile  instruments  and  placed  in  sterile  vessels,  and 
the  plating  was  carried  out  within  half  an  hour  of  collecting  the  samples. 

In  the  case  of  example  No.  1,  an  upstairs  room  in  the  factory  was 
selected  as  the  most  suitable  of  those  available,  and  although  the  conditions 
were  not  comparable  with  those  of  the  laboratory,  every  precaution  was 
taken  to  prevent  undue  contamination.  The  poured  plates,  with  suitable 
dilutions  of  the  various  samples,  were  kept  at  30  deg.  Cent,  for  four  days, 
when  counting  of  the  bacterial  colonies  was  commenced,  and  the  organisms 
were  isolated  in  pure  culture  and  classified  according  to  their  action  on 
litmus  milk,  gelatin,  glucose  and  lactose  broth.  Smear  preparations  from 
the  different  colonies  were  stained  by  Gram's  method  for  micro8coi)ic 
examination.  The  media  used  for  plating  were  ordinary  agar,  glucose 
agar,  litmus  lactose  agar,  an  acid  agar  specially  suitable  for  the  develop- 
ment of  moulds,  yeast,  &c.  Samples  were  also  inoculated  into  peptone  water 
containing  bile,  salt .  and  glucose,  for  the  ready  determination  of  ^as 
formers.  All  media  were  prepared  at  the  Biological  Laboratory,  Sydney, 
by  Mr.  W.  J.  Reay.  Assistance  was  also  given  by  Mr.  W.  A.  Birmingham 
in  determining  mould  growths. 


Table  I. — Showing  Numbers  and  Kinds  of  Micro-organisms  found  in  1  Gram 
(1  c.c.)  of  the  following  samples. 


Total 

Gelatin 
Liqueflers 
and  Casein 
Digest-srs. 

Acid  and      Acid  and 

Alkaline 

Micro- 

Acid  Coagu-        Gas 

and 

Yeasts. 

Oidium 

Moulds. 

organistng. 

lating.        Fonners. 

Inert. 

<H2)  Cream  before  pas 

teurisinjf 

192,749,000 

770,000 

160,250,000 

1,840,000 

50,000 

3,000 

6,000 

10,000 

(Jl)  Cream  immediately 

after  pasteurising  . 

24,700 

200 

24.400 

100 

{Kl)  Cream  twenty 

hours  after  pasteur- 

ising   

1,296,500 

543,500 

380,000 

1,000 

367,000 

3,000 

2,000 

(L)  Butter     in      churn 

before  salting 

443,900 

100,000 

310,000  i            600 

32,000 

300 

1,000 

(Ml)  Butler  in  box  after 

! 
I 

packing 

2,244,000 

724,000 

1,330,000  j         1,000 

150,090 

10,000 

10,000 

20,000 

(N)  Butter- wash  water.. 

829 

27 

11          .... 

280 

2 

» 

(01)  General   service 

1 

water  (town  supply) 

2,409 

730 

300                  5 

1,230 

44 

10 

Sample  H'2 — Cream  be/ore  Pasteuriging. — Before  pasteurising,  and  after 
thorough  mixing  in  the  300-gallon  cream-receiving  vat,  the  cream  wa« 
collected  by  means  of  a  sterile  pipette;  it  was  received  at  the  butter  factory 
in  cans  from  the  surrounding  dairy  farms,  and  its  acidity  was  determined  at 
0-6  per  cent,  of  lactic  acid.  The  plates  showed  the  presence  of  a  total  of 
162,749,000  micro-organisms;  of  these,  1,840,000  were  organisms  of  the 
Ba"A.  CoH  group,  or  undesirable  lactose  fermenters,  of  which  three  varieties 
were  isolated,  viz.,  Bad.  CoH  communis,  Bact.  acidi  laoiici  and  Bact.  la:tis 
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asrojenes.  Their  presence  in  cream  is  evidence  also  of  a  proportion  of  volatile 
acids  (acetic  and  formic),  so  the  160,250,000  true  lactose  fermenters,  Bact. 
laclis  acidi  type,  were  not  entirely  responsible  for  the  acidity  of  the  cream. 
Amongst  the  770,000  gelatin  liquefiers  and  casein  digesters,  were  Bact. 
prgdigiom,  a  species  of  the  proteus  group,  and  sarcina  1,iUea,  a  liquefying 
micrococcus  and  cladothrix  sp.  ;  19,000  micro-organisms,  comprising  species 
of  moulds,  oidium  and  yeasts,  were  counted,  while  the  50,000  bacteria 
causing  alkalinity  or  no  apparent  change  in  litmus  milk  were  both  bacillary 
and  coccal  forms. 

Sample  Jl — Cream  after  Pasteurising. — The  cream  was  collected  by  means 
of  a  sterile  pipette  immediately  after  being  discharged  from  the  outlet  pipe 
of  the  pasteuriser  at  a  temperature  of  180  deg.  Fah.  The  sample  was 
neutralised  to  0*2  per  cent  acidity  with  lime,  and  pasteurised  by  means  of  the 
flash  system,  then  cooled  to  54  deg.  Fah.  by  passing  over  pipe-coolers. 

It  has  been  seen  from  the  figures  in  Table  I  that  162,749,000  micro- 
organisms in  1  c.c.  of  the  cream  were  reduced  by  pasteurisation  to  24,700. 
Of  these  there  were  200  per  c.c.  gelatin  liquefiers  of  the  J5.  Mycoides  type  of 
epoi*e-forming  organisms.  The  remainder,  24,500  per  cc,  Mere  insignificant, 
inasmuch  as  only  slight  acidity,  without  noticeable  taste  or  odour,  was 
produced  by  them  in  litmus  milk  in  three  weeks.  , 

Sample  K\ — Cream  immediately  prior  to  Churning.^ Alter  being  pas- 
teurised and  pumped  over  the  pipe-coolers  the  cream  was  gravitated  into 
circular  holding  vats,  each  about  6  feet  in  diameter  and  4^  feet  deep,  provided 
with  .semi-rotary  pipe  brine  coolers.  These  vats  were  placed  in  a  room  about- 
12  feet  wide  by  some  40  feet  in  length.  The  walls,  which  were  of  fibro-cementy 
were  cracked,  and  broken,  and  dirty.  The  floor,  also  greasy  and  dirty,  was 
of  hardwood,  badly  jointed,  and  in  places  leaked  through  to  the  basement 
underneath.  The  beading  round  the  bottom  of  the  walls  was  loose  ancf 
rotting,  and  the  room  was  ill-ventilated  and  lighted,  and  generally  in  a  state 
of  disrepair  and  uncleanliness.  The  vats  had  open  tops  and  the  contents 
were  exposed  to  contamination  from  the  above  conditions.  No  "  starter  " 
was  added  to  the  cream,  which,  pending  churning,  was  held  over-night 
(twenty  hours)  at  57  deg.  Fah.  Here  the  plates  show  that  1  c  c.  of  cream 
contained  1,291,500  micro-organisms;  180,000  of  these  were  found  to  be- 
desirable  lactose  fermenters  or  organisms  of  Bact.  lactis  acidi  type  and 
1,000  were  acid  and  gas  formers  of  the  coliform  group,  viz.,  Eact.  laotis 
cerogenes.  Amongst  the  543,500  gelatin  liquefiers  and  casein  digesters  wer& 
Bact.  proteus  mirabilis,  Ba  t.  fltioresoens  liqmfaciens,  sarcina  lutea,  and  a 
gram-positive  bacterium.  The  367,000  producing  alkalinity  or  no  change- 
in  litmus  milk  were  both  rod-shaped  and  spherical  forms,  some  being 
chromogenic.  Two  thousand  colonies,  comprising  two  species  of  oidium  and 
3,000  yeasts,  were  also  counted  ;  200,000  micrococci  were  found  to  produce 
acid  in  litmus  milk,  but  failed  to  coagulate  it  in  ten  days. 

SampIeL — Bu'ter  in  Churn  before  Salting. —The  crean^  from  the  attomperator- 
or  holding  vats  after  cooling  to  50  deg.  Fah.  was  churned  in  a  box  churn  for 
about  thirty-five  minjutes,  and  the  sample  of  butter  for  plating  was  collected 
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Agar  Plate  Culture  of  Cream  before  pasteurisine  'dilution  1  to  ItOOO), 
showing  tbe  extent  of  infection  at  the  farm  dairy. 


Total  mioro-organisms  108,749,000  per  c.o. 


(Original.) 


Agar  Plate  Culture  of  Cream  immediately  after  pasteurising  (dilution 
1  to  100),  showing  beneficial  effect  of  pasteurisation. 

Total  count  shows  a  reduction  of  organisms  from  162,749,000  to  24,700. 

(Original.) 
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Agar  Plate  Culture  o(  Cream  before  churning,  twenty  hours  after 
puteurislDg  (dilution  1  to  1,000). 

Note  I  lie  eiionnous  increase  of  undeHirable  orKanisiiie,  the  result  of 
L-oiitainination  by  factory  conditions,  which  have  nullified 

the  benefits  of  pasteurisation.  (Original.) 


Agar  Plate  Culture,  obtained  from  surfaee  of  butter  in  box  after 
packing  (dilution  1  to  1,000). 


Total  count  representing  2,244,000  micro-organisms  per  gram. 


(Original .) 
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Plates  exposed  to  atmosphere  inside  factory  for  five  minutes,  stiowing 

growtti  of  eolonles  of  moulds,  yeasts  and  bacteria,  demonstrating 

the  extent  of  infection  from  the  interior  of  an  old 

badly-planned  factory.  'Original.) 

B — Cream  Attemperator  Room.    Media  used,  acid  a^ar. 

D2— Butter-worlcing  and  Packing  Room     Media  used,  litmus  lactose  agar, 

F— Butter  Cold-storeroom,  adjoininyr  Butter-working  and   Packing  Room. 
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Plate  Culture  ot  general  service  water  Horn  town  supply  used  in  the  factory 
Total  nucro-organUinB  per  c.c,  2,401,  (Original.) 


Plate  Cnltnre  of  water  used  for  washing  butter.    (Town  supply,  chilled 
to  40  deg.  Fahr.). 


Total  micro-organisms  per  c.c,  329. 


(Original.) 
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by  means  of  a  sterile  measure  before  the  addition  of  salt  or  preservative. 
From  the  plates  it  was  ascertained  that  one  gram  of  butter  contained  443,000 
micro-organisms.  The  majority  of  these,  but  considerably  reduced  in 
numbers,  were  similar  varieties  to  those  found  in  sample  K}.  From  the  figures 
in  Table  I  it  is  seen  that  nearly  two-thirds  of  the  total  micro-organisms 
in  the  cream  before  churning,  were  carried  away  with  the  buttermilk.  The 
additional  organisms  appearing  on  the  plates  were  Ba^.  flw.rescens  non 
Itquefaciens,  Bac.Jidvum  and  a  streptococcus,  the  probable  source  of  all  of 
which  was  the  butter-wash  water. 

Sample  Ml — Butter  in  box  after  Packing. — After  washing,  the  butter  was 
removed  from  the  churn  to  another  room  to  be  s-alted  and  worked  on  an 
ordinary  6-foot  diameter  butter  worker  (a  circular  table  on  which  revolved 
corrugated  or  fluted  rollers).  The  churn  used,  as  already  stated,  was  of  the 
wooflen  box  type,  and  of  about  1,000  lb.  b«itt«r  capacity.  The  butter  was 
handled  from  churn  to  barrow,  from  barrow  to  worker,  and  from  worker  to 
package  by  wooden  shovels,  and  was  packed  into  the  latter  by  means  of  a 
wooden  rammer.  This  is  mentioned  in  view  of  these  instruments  being  possible 
means  of  contamination.  The  sample  for  plating  was  taken  with  a  sterile 
measure  from  (and  near  the  surface  of)  the  butter  in  the  box.  From  these 
plates  it  was  shown  that  one  gram  of  butter  contained  2,244,000  micro- 
organisms. Of  these  1,330,000  coagulated  milk  with  production  of  lactic 
acid,  1,000,000  were  of  the  Boot,  lactis  acidi  type  and  10,000  a  lactic  bacillus 
of  Bact'  bulgaricus  type  and  may  be  classe<l  as  desirable  lactose  ferraenters, 
while  320,000  were  streptococci,  varieties  of  which  are  often  associated  with 
disease  conditions.  Amongst  the  724,000  gelatin  liquetier.s  and  casein 
digesters,  were  present protews  mirahHii,  Bact.  fluorescens  liquefaciens,  staphlo- 
coccus  aureus,  micrococcus  flavus.  Bact.  Zopfii,  a  variety  of  proteus  which 
does  not  liquefy  gelatin,  was  also  present.  One  thousand  undesirable  lactose 
fermenters,  Bact.  lactis  cerojenes,  were  found.  The  150,000  making  litmus 
milk  alkaline  were  of  both  spherical  and  rod  forms.  The  yeasts  and  oidium 
lactis  numbered  20,000,  while  the  20,000  mould  growths  were  Oladospofium 
herbarum  and  two  species  of  PenicUlium. 

Sample  N — Butter  Wash  Water. — The  water  used  for  washing  the  butter 
was  obtained  from  the  ordinary  town  supply,  and  was  delivered  into  a  large 
tank  where  it  was  subjected  to  a  process  of  chilling  before  using.  The 
sample  for  plating  was  collected  into  a  sterile  vessel  from  the  delivery  pipe  in 
the  chum  room.  From  the  counts  it  was  found  that  1  c.c.  of  water  contained 
329  micro-organisms  ;  of  these,  twenty-seven,  comprising  Bact.  jluorescens 
liquejaciens,  Bact.  mycoides,  Micrococcus  flavus,  were  able  to  liquefy  gelatin 
and  digest  the  casein  of  milk.  There  were  five  colonies  of  a  micrococcus 
which  produced  acid  in  litmus  milk  but  failed  to  coagulate  it  in  three  v^eeks, 
while  six  streptococci  readily  produced  both  acid  and  clot.  Two  hundred 
and  eighty  of  the  total  bacteria  in  the  water  were  inert  or  caused  slight 
alkalinity  when  inoculated  into  litmus  milk.  There  were  present  two  colonies 
of  pink  yeast  or  torula,  while  the  nine  mould  growths  were  i^ecies  of  Clado- 
aporium,  Phoma,  PenicUlium,  and  Mu^or. 
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Sample  01 — General  Service  Water. — The  source  of  this  water,  as  in  the 
case  of  sample  ^,  was  the  head  waters  of  a  coastal  river.  The  water  was  dis- 
tributed fro-m  a  conveniently  positioned  reservoir  by  means  of  the  ordinary 
system  of  mains  and  smaller  pipes.  The  sample  for  plating  was  collected 
into  a  sterile  vessel  from  a  tap  on  the  cream-receiving  platform.  From 
the  counts,  1  c.c.  of  water  contained  2,409  micro-organisms.  Of  these 
730  were  classified  as  gelatin  liquefiers  and  casein  digesters.  They 
included  Bact.  mycoides,  Boot,  pyosyaneous,  Bact.  fliiorescens  liquefaciens, 
Boot,  proietis  vulgaris,  and  a  large  celled  micrococcus.  Of  the  undesirable 
lactose  ferraenters  five  colonies  of  Bact.  lactis  cerogenes  were  counted.  There 
were  300  bacteria  producing  acid  in  litmus  'milk,  while  100  of  them  were 
also  able  to  coagulate  it  ;  1 ,230  were  determined  as  inert,  causing  no  change, 
or  only  slight  alkalinity  in  litmus  milk  in  three  weeks.  Forty -four  colonies 
of  yeasts  were  -counted,  and  there  were  also  present  100  mould  growths, 
comprising  species  of  Penicillium  Fusarium,  Cladosporium,  and  Papulospora. 

As  noted,  both  waters  were  from  the  same  source  of  supply.  The  difference 
in  bacterial  counts  might  be  accounted  for  by  the  fact  (a)  that  in  still  waters 
as  in  the  case  of  sample  iT  (butter  wash  water),  suspended  matter  and 
bacteria  having  weight  naturally  gravitate  to  the  bottom  ;  (6)  that  a  low 
temperature  is  injurious  to  many  kinds  of  bacteria,  even  polluted  waters 
showing  a  marked  decrease  of  intestinal  organisms  if  the  sample  is  kept  cold. 

Platk  (A)  Demonstrating  Air  Infection  arising  from  Spray  of 
Polluted  Water. 

A. — Poured  plates  of  ordinary  agar,  litmus  lactose  agar  and  acid  agar 
were  placed  on  the  edge  of  the  cream-receiving  vat ;  the  lids  were  i-emoved 
for  fifteen  minutes.  After  foui*  days  incubation,  counting  of  the  colonies 
was  commenced. 

The  total  bacterial  colonies  appearing  on  -the  agar  plate  was  4,800.     Pure 

cultures  were  made  of  Proteus  mirabilis,  Bact.Jluorescens  liquefaciens,  Bad. 

lactis  cero^enes,  Oidium  lactis,  Bact.  aurantiacus,  and  several  chromogenie 

micrococci.     The  colonies  were  too  thick  to  enable  the  numbers  of  varieties 

,  to  Ix)  counted. 

The  acid  agar  plate  showed  a  total  of  161  micro-organisms;  fifty-four  were 
mould  growths  as  follows:  Cladosporium  sp.  29;  Fusarium  sp.  8  ;  Aspergillms* 
sp.  2  ;  Penicillium  sp.  8  ;  Epicoccum  sp.  4  ;  Alternaria  sp.  3.  There  were 
also  counted  102  colonies  of  yeast  and  5  B.  sublilis. 

It  will  be  noted  that  in  this  case  the  cream-receiving  vats  were  adjacent 
to  the  condenser  tower  (about  25  feet  distant),  the  water  flowing  over  which 
wa«  pumped  from  a  shallow  stagnant  lagoon  adjacent  to  the  factory 
premises.  A  favourable  breeze  would  carry  a  fine  spray  of  this  polluted 
water  through  the  factory.  Then,  since  the  diameter  of  the  culture  plate  is 
3|  inches,  into  which  at  least  4,961  micro-organisms  had  fallen  in  fifteen 
minutes,  some  idea  might  be  gained  as  to  the  extent  to  which  cream  and 
butter  is  subject  to  contamination  with  undesirable  organisms  from  such  a 
source. 
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Plates  (B,  C,  D,  E,  and  F)  bxposeu    to  Atmospheke  to  show 
extent  of  mould  infection  within  the  factory. 

B. — An  acid  agar  'plate  exposed  to  the  atmosphere  in  the  cream 
attemperator  room  for  five  minutes,  and  after  incubation  for  four  days, 
^leveloped  a  total  of  thirty-six  colonies  of  micro-organisms.  Of  these,  twelve 
were  yeasts,  three  Micrococcus  rosens  T.,  one  colony  was  of  a  sporing 
bacillus,  while  the  twenty  mould  growths  were  as  follows : — Cladosporium 
sp.  9;  Aspergillus  sp.  2;  Fusarius  sp.  1 ;  Spicaria  sp.  6;  Cephalosporium  sp.  2. 

0. — An  acid  agar  plate  exposed  to  the  atmosphere  in  the  churning  room 
for  five  minutes  developed  thirty-nine  mould  growths  and  four  colonies  of 
yeast.  Following  are  the  moulds  : — Cladosporium  sp.  23;  Penicillium  sp.  12  ; 
Epicoccum  sp.  2 ;  Aspergillus  sp.  2. 

D. — Ordinary  agar  plate  exposed  to  the  atmosphere  in  the  butter- working 
room  for  five  minutes  developed  a  total  of  thirty-two  colonies  of  micro- 
organisms. Seven  of  these  were  mould  gi-owths  comprising  species  of 
Cladosporium  and  Epicoccum.  Eleven  were  yeasts,  while  the  fourteen 
bacterial  colonies  were  Sarcina  aurentiaca,  Micrococcus  rosena,  a  sporing 
bacillus  and  Cladothrix  sp, 

E. — Glucose  agar  plate  exposed  for  five  minutes  to  the  atmosphere  in  the 
storeroom  for  empty  boxes,  butter-paper,  salt,  &c.  The  total  count  of 
microorganisms  was  thirty-four.  Twenty-one  of  these  were  mould  growths 
comprising  species  of  :  Cladosporium,  Alternaria,  Penicillium  and  Epicoccum. 
Three  colonies  of  yeast  were  counted,  while  amongst  the  bacterial  colonies 
were  Staphlococcns  cUhus,  Sarcina  and  Cladothrix  sp. 

F, — Ordinary  agar  plate  exposed  five  minutes  to  the  atmosphere  in  the 
cold  room.  The  total  count  of  micro-organisms  was  forty-eight.  Thirty- 
eight  of  these  W5ere  mould  growths  comprising  species  of  Penicillium, 
Alternaria  and  Cladosporium.  Two  colonies  of  yeast  appeared,  one 
Cladothrix  sp.,  three  Bact.  suhtilia,  and  three  yellowish  slimy  colonies  of 
a  gram-positive  bacterium  which  rapidly  liquefies  gelatin. 

Summary  of  Results. 

The  large  numbers  of  undesirable  organisms  found  in  the  cream  before 
pasteurising  suggests  unsatisfactory  and  unclean  conditions  on  at  least  some 
of  the  dairy  farms.  Pasteurisation  effectively  destroyed  all  vegetative  forms 
of  undesirable  organisms.  The  holding  of  the  pasteurised  cream  in  open 
vats,  exposed  to  the  air  and  dust  of  an  old  factory  with  insanitary  surround- 
ings is  disastrous,  seeing  that  from  the  plates  over  half  a  million  per  c.c.  of 
undesirable  organisms  were  added  in  twenty  hours.  These  would  be  sure  to 
exert  their  deteriorating  influence  upon  the  good-keeping  qualities  of  the 
butter. 

The  system  of  working  and  salting  butter  on  an  open  worker  facilitates 
the  inclusion,  of  many  bacteria,  moulds,  oidium,  and  yeasts. 

The  plates,  poured  with  the  waters  used  at  the  factory,  suggests  that 
bacteria  are  reduced  in  numbers  by  chilling  to  40  deg.  Fah.     The  atmospheric 
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exposure  plates  indicate  plainly  the  amount  of  re-contamination  that  took 
place  from  exposure  of  the  cream  and  butter  to  the  conditions  and  surround- 
ings of  these  old  and  (in  a  hygienic  sense)  badly  constructed  rooms.  They 
also  point  te  the  advisability  of  doing  away  with  all  overhead  obstructions 
(beams,  pipes,  belting,  flat  ceilings,  &c.)  that  collect  or  distribute  dust. 

The  presence  of  such  large  numbers  of  undesirable  water  bacteria  as  those 
shown  in  the  plate  exposed  over  the  cream-receiving  vat  (adjacent  to  tho 
water-spray  tower),  and  in  subsequent  plates  of  cream  and  butter,  indicates 
the  danger  incurred  in  exposing  cream  and  butter  to  outside  influences — in 
this  case  arising  from  the  infection  constantly  being  carried  into  the  factory 
by  the  spray  of  the  condenser  water  tower,  the  source  of  supply  for  which 
came  from  the  stagnant  lagoons  described  above.  The  necessity  of  draining 
all  such  stagnant  pools  and  lagoons  cannot  bo  too  strongly  emphasised. 


Sales  of  Pure-bred  Dairy  Cattle. 

An  auction  sale  of  stud  dairy  cattle  is  to  be  conducted  at  Hawkesbury 
Agricultural  College,  Richmond,  on  Tuesday,  20th  April,  commencing  at 
1  p.m.,  when  the  thirty-four  lots  offered  will  include  twenty  pure-bred  Jersey 
cows,  five  heifers,  two  bulls,  and  two  pure-bred  Red  Poll  cows,  two  heifers, 
and  three  bulls.  A  train  is  timed  to  leave  the  Central  Station,  Sydney,  for 
Richmond  at  8,56  a.m.  on  the  day  of  sale,  and  buyers  will  find  city-bound 
trains  timed  conveniently  for  their  return  the  same  afternoon.  Prospective 
buyers  wishing  to  inspect  stock  before  the  sale  will  be  afforded  every  facility. 

The  same  auctioneers  will  also  offer  for  auction  a  number  of  pure-bred 
Milking  Shorthorn  stud  cattle  at  Berry  Experiment  Farm  at  1  p.m.  on 
Friday,  16th  April.  Trains  will  leave  Sydney  for  Berry  as  follows : — 
Thursday,  15th  April,  4.45  p  ra. ;  Friday,  16th  April,  8.20  a.m.  A  return 
train  will  leave  Berry  at  4.25  p  m.  on  the  day  of  the  sale. 

Catalogues  and  further  particulars  of  both  sales  can  be  obtained  from 
Messrs.  Wm.  Inghs  and  Sons,  Ltd.  (auctioneers),  the  Principal  of  the 
College,  or  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney. 


A'  Note  on  New  Zealand  Plax. 

New  Zealand  flax,  a  plant  that  grows  extensively  in  the  country  from  which 
it  derives  its  name,  is  cut  for  its  fibre,  which  is  used  for  making  binder-twine, 
rough  rope,  &c.  It  grows  only  on  waste  land  and  is  not  a  profitable  crop  on 
land  that  can  be  used  for  dairying  or  other  purposes. 

The  plant  is  not  widely  grown  in  New  South  Wales,  and  before  under- 
taking its  cultivation  a  local  grower  would  have  to  arrange  for  the  expensive 
machinery  necessary  for  its  treatment.  The  flax  cannot  be  cut  until  the 
plants  reach  the  age  of  three  years,  and  the  yield  under  favourable  conditions 
is  from  800  to  1,200  lb.  per  acre. — A.  H.  E.  McDonald,  Chief  Inspector  of 
Agriculture. 


Aprils,  1920.]  Agricultural  ^Gazette  of  N.S.W.  266 


St.  John^s  Wort  and  its  Effects  on  Live  Stock* 


SYDNEY  DODD,  D.V.Sc,  F.R.C.V.S.,  Veterinary  Pathological  Laboratory, 
University  of  Sydney. 

The  spread  of  St.  John's  Wort  and  the  danger  threatened  to  the  pastoral 
and  agricultural  interests  in  the  localities  affected,  has  lately  been  the  subject 
of  considerable  correspondence  in  the  press  and  discussion  amongst  farmers 
and  graziers.  I  am  informed  that  the  Federal  Bureau  of  Science  is  making 
inquiries  as  to  the  advisability  of  introducing  insect  enemies  of  the  plant ; 
but  it  would  appear  that  with  the  exception  of  one  district  in  New  South  Wales, 
the  evil  is  still  regarded  as  a  negative  one,  and  St.  John's  Wort  is  still 
viewed  purely  as  a  weed — that  is,  as  an  undesirable  plant  the  economic 
value  of  which  is  low  or  nil,  but  which,  by  virtue  of  certain  characteristics, 
is  able  to  crowd  out  more  profitable  growths. 

With  the  exception  of  some  of  those  in  the  locality  referred  to,  graziers 
seem  to  regard  the  plant  merely  as  a  nuisance.  Those  excepted,  however, 
have  been  taught  by  first-hand  experience  that  St.  John's  Wort  is  more  than 
that.  They  know  that  eaten  by  stock  it  may,  under  certain  conditions, 
produce  very  profound  disturbances  to  health — perhaps  not  very  frequently 
ending  in  death,  but  seriously  affecting  the  value  of  the  wool  in  the  case  of 
sheep  and  the  hides  and  milk  in  the  case  of  some  cattle.  In  both  sheep  and 
cattle  the  value  of  the  carcase  suffers  on  account  of  the  loss  of  condition,  «fec. 
.  It  is  with  the  object  of  bringing  forward  this  aspect  of  the  question  that 
the  writer  has  conducted  experiments  with  the  plant  and  collected  information 
concerning  its  a;ction  in  this  State. 

Other  Records  of  the  Plant's  Ill-eff^ects. 

For  a  botanical  description  of  St.  John's  Wort,  the  reader  is  referred  to  an 
article  by  Mr.  J.  H.  Maiden  in  the  Agricultural  Gazette,  Vol.  xxviii,  part  6, 
p.  413.  At  present  the  plant  occupies  a  relatively  small  area  in  the  State, 
and  vigorous  action — not  the  mere  discussion  of  what  should  be  done  and 
the  passing  of  regulations  without  doing  anything  further — should  check 
its  spread  (if  not  completely  eradicate  it)  at  a  cost  which  would  be  small 
compared  with  the  increasing  losses  sustained  by  depreciation  of  the  market 
value  of  the  infested  land,  and  the  injury  to  live  stock  wherever  the  weed 
gains  a  foothold.  In  the  district  referred  to  in  this  article,  the  writer  is 
informed  that  the  plant  has  been  oflBcially  declared  a  noxious  wee<i  and 
nothing  further  has  so  far  been  done.  It  should  be  recognised,  however,  that 
the  task  of  getting  rid  of  the  plant  is  by  no  means  a  simple  one.  Burning 
off"  or  mowing  appears  merely  to  stimulate  it  to  more  vigorous  growth,  while 
{as  anyone  who  has  seen  the  root  system  of  an  old  plant  will  realise)  a 
single  ploughing  or  hoeing  up,  and  then  nothing  further,  is  only  waste  of 
time  and  labour. 
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The  injurious  effects  on  live  stock  (horses,  cattle,  sheep,  and  goats)  as  a 
result  of  eating  St.  John's  Wort  have  been  noted  on  a  number  of  occasions, 
and  for  extracts  concerning  these  the  writer  is  indebted  to  an  article  by 
T.  B.  Rogers,  D.V.S.,  entitled  "  On  the  action  of  St.  John's  Wort  as  a 
sensitising  agent  for  non-pigmented  skin,"  American  Veterinary  Review, 
November,  1914.  It  has  been  recorded  as  affecting  animals  in  various  part* 
of  the  world,  viz.,  Tunis,  Asia  Minor,  Southern  France,  Italy,  and  the  (Jnited 
States  of  America.  In  Tunis  (where  the  plant  is  known  as  "hamra")  and  ia 
Italy,  special  reference  is  made  to  its  effect  on  sheep.  This  is  of  interest,  as^ 
experiments  I  have  co)iducted  in  this  State  were  carried  out  with  sheep.  It 
was  also  observed  in  those  countries  that  only  white-fleeced  sheep  suffered  from 
the  effects  of  eating  the  plant,  whilst  those  with  black  fleeces  entirely  escaped. 
Indeed,  it  is  stated  that  for  this  reason  black  sheep  only  were  pastured 
in  the  neighbourhood  of  Taranto,  where  St.  John's  Wort  is  very  prevalent. 

C.  Baillet  recorded  in  1862  that  feeding  experiments  were  attempted  with 
St.  John's  Wort  at  Toulouse  on  sheep,  as  it  was  considered  that  the  plant 
was  causing  injury  to  animals  grazing  on  it,  but  the  experimental  animals 
would  n6t  eat  it  unless  very  hungry.  The  results  were  negative ;  but  tlie 
experiments  were  made  on  permanently  stabled  animals,  which  were  thus  kept 
in  a  shaded  place.  In  Tunis,  where  the  condition  resulting  from  eating  this- 
plant  has  been  known  for  some  years,  it  was  found  that  stabling  or  other 
protection  of  the  animals  from  direct  sunlight  was  quite  suflicient  to  prevent 
an  attack  or  to  check  it.  The  Arabs  use  solutions  of  tobacco  or  henna  to  protect 
sheep ;  this  stains  the  skin  and  appears  to  render  it  less  permeable  to  sunlight. 
In  North  America  St.  John's  Wort  was  considered lo  be  the  cause  of  eruptions 
on  cows'  udders  and  the  lower  extremities  of  the  limbs  of  white-haired 
animals.  It  is  also  stated  that  one  horse  died  from  the  effects  of  eating, 
St.  John's  Wort,  and  that  two  in  the  same  mob  were  killed  in  order  to 
prevent  further  suffering.  Steel,  in  1893,  quoting  from  "  Monell  in  the 
American  Shepherd,"  attributed  to  St.  John's  Wort,  irritation  of  the  skin  in 
sheep,  sometimes  extending  over  the  whole  body  and  legs.  He  considered 
that  if  eaten  in  too  large  quantities  it  produced  enteritis,  fatal  in  lambs 
and  sometimes  in  adults,  denoted  by  fantastic  capers  and  various  other 
peculiarities  in  behaviour. 

AVith  regard  to  the  symptoms  seen  in  horses,  it  would  appear  from  various 
writers  that  they  are  more  serious  than  those  observed  in  sheep,  the 
symptoms  in  the  former  being  loss  of  appetite,  debilitated  and  dejected 
appearance,  staggering  gait,  dullness  of  senses,  and  injection  of  mucous  mem- 
branes. The  animals  assume  various  positions  and  finally  become  comatose^ 
The  white  parts  of  the  skin  redden,  swell  and  itch,  and  the  animal  bites  and 
rubs  at  them  until  they  are  quite  i-aw.  The  interesting  feature  of  the 
condition  as  it  affects  any  speoies  of  animal  is  that  symptoms  only  become 
evident  when  the  animal  is  exposed  to  full  sunlight,  and  only  in  animals 
having  unpigmented  or  only  lightly  pigmented  skin. 

The  chief  constituents  of  St.  John's  Wort  are  a  volatile  oil,  a  resinous 
substance,  tannin  and  colouring  matters ;  alcoholic  extracts  are  a  deep  red 
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to  chocolate  colour,  and  watery  extracts  are  a  yellowish  red.  The  cause  of 
the  trouble  in  animals  is  said  to  be  a  red  fluorescent  substance  which  renders 
the  skin  very  sensitive  to  light.  The  usual  colouring  matter  or  pigment  in 
-skin  is  able  to  protect  it  against  the  injurious  action  of  the  sun  even  though 
it  is  sensitised  by  the  substance  mentioned,  but  unpigmented  or  white  skin 
being  devoid  of  such  protection  suffers  accordingly.  Other  plant  sub- 
stances than  St.  John's  Wort  produce  this  peculiar  sensitisation  of 
unpigmented  skin  to  sunlight,  for  example,  certain  clovers,  buckwheat,  and 
the  common  wild  trefoil  so  prevalent  in  parts  of  New  South  Wales.  For 
detailed  reference  to  the  latter  the  reader  is  referred  to  an  article  by  the 
writer  (S.  D.)  in  the  Journal  of  Comparative  Pathology,  entited  "Trefoil 
dermatitis,  or  the  sensitisation  of  unpigmented  skin  to  the  sun's  rays  by  trefoil 
{Medicago  denticulata)."  It  would  appear  that  the  condition  produced  by  these 
plants  as  the  result  of  their  ingestion  may  be  referred  to  the  presence  in  them  of 
an  agent,  in  some  cases  still  undetermined,  which  reacts  to  sunlight.  It  is 
evident,  however,  that  the  condition  pi'odueed  by  St.  John's  Wort  is  far 
more  severe  in  its  systemic  and  local  eftects  than  that  induced  by  the  other 
skin-sensitising  plants. 

The  infested  area  in  New  South  Wales  which  f occasioned  this  article  is  about 
5,000  acres,  with  a  few  other  small  scattered  aivas  throughout  the  same 
district.  The  pest  has  been  known  in  the  locality  for  about  twenty  or  thirty 
years  and  is  slowly  spreading.  The  larger  area  mentioned  is  now  thickly 
infested.  Some  of  it  is  in  very  hilly  country  where  it  would  be  difficult 
to  deal  with  ;  but  a  good  deal  is  in  cultivated  situations,  where  some  owners 
are  trying  to  eradicate  it  from  their  land  whilst  neighbours  are  doing  nothing. 
In  other  places,  again,  it  is  seen  along  watercourses  or  on  the  sides  of  roads. 

Stock  usually  are  reluctant  to  eat  it  and  will  only  readily  do  so  when 
there  is  little  else  to  eat  ;  though  when  the  plant  is  young  and  before 
flowering  they  appear  to  have  less  objection  to  it.  This  is  confirmed  by  the 
feeding  experiment;^  to  be  referred  to  later.  The  condition  resulting  from 
feeding  on  St.  Jolin's  Wort  is  seen  at  any  period  of  the  year,  but  the  plant 
appears  to  produce  its  greatest  effects  when  in  the  flowering  stage.  Some 
state  that  when  it  is  young,  animals  eat  it  with  impunity.  It  is  also  stated 
that  with  sheep,  if  they  eat  only  a  small  proportion  of  the  plant  in  its  flowering 
or  most  active  stage,  with  plenty  of  other  grasses,  no  ill  effects  are  observed. 
My  experiments,  however,  show  that  an  amount  small  in  proportion  to  the 
daily  weight  of  food  consumed  by  a  sheep  will,  if  eaten  daily,  produce 
pronounced  symptoms.  In  the  district  referred  to,  the  animals  principally 
affected  are  sheep  and  cattle,  but  very  occasionally  horses  also  suffer.  It 
is  stated  that  human  beings  have  developed  sores  on  their  legs  after  walking 
through  a  paddock  containing  St.  John's  Wort,  and  on  their  hands  after 
handhng  the  plant.  In  view  of  the  mode  of  action  of  the  plant  these 
statements  require  more  evidence  before  St.  .John's  Wort  can  be  accepted  as  the 
cause  of  the  trouble.  The  view  that  animals  become  affected  merely  by  "ontact 
with  the  plant  and  not  by  eating  it  also  needs  confirmation.  Animals  of  any 
age  are  affected. 
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In  naturally  occurring  cases  cattle  show  symptoms  of  trouble  about  two 
weeks  after  commencing  to  eat  the  plant.  One  stockowner  says  that  sheep 
will  begin  to  show  signs  within  forty-eight  hours  of  being  turned  into  an 
infested  paddock.  In  experimental  feeding,  as  will  be  shown,  the  earliest 
symptoms  were  observed  in  thirteen  days ;  but  during  the  time  over  which 
the  experiments  extended  there  were  a  good  many  dull  days,  when  very  little- 
sunshine  was  seen.  This  may  perhaps  account  for  the  more  lengthened 
period,  although  dull  days  should  not  interfere  with  the  process  of  sensitis- 
ation,  but  only  with  its  manifestation. 

Symptoms  observed  in  the  Field. 
Cattle. — In  the  initial  stages  the  animal  shakes  its  head  violently,  and 
fretjuently  the  whole  body  in  the  same  manner,  as  if  to  remove  some 
irritating  body.  It  scratches  at  its  head  and  other  parts  of  the  body  with 
its  hoofs,  rubs  against  [)Osts,  &,c.,  and  at  times  races  about  the  paddock  just 
as  cattle  do  when  atttvcked  by  warble  flies,  although  those  flies  do  not  exist 
in  the  locality  referred  to.  Before  long  the  animal  connnences  to  lick  itself  on 
the  white-haired  places,  and  very  soon  this  hair  is  removed  and  there  remains^ 
a  raw  surface.  The  affected  skin  swells  and  becomes  veiy  reddened ;  the 
nostrils,  when  not  pigmented,  swell  up  and  become  covered  with  scabs,  which 
also  form  over  all  the  excoriated  surfaces  after  a  time.  The  itching  of  the 
skin  is  sometimes  so  intolerable  that  the  animal  appears  to  go  mad,  rushing^ 
into  waterholes  where  it  tries  to  bury  itself  in  the  water  or  mud  in  the 
endeavour  to  relieve  the  irritation. 

Sheep. — There  is  considerable  reddening  and  swelling  of  the  skin  in 
general,  followed  by  an  exudation  of  plasma  or  the  fluid  portion  of  the  blood. 
This  coagulates  in  clear  yellowish  masses,  often  matting  the  wool  together. 
The  animal  bites  at  its  skin  on  account  of  the  itching,  or  rubs  itself  against 
solid  objects,  and  the  wool  is  removed,  particularly  on  the  legs,  face  and 
loins,  these  places  becoming  quite  raw  and  eventually  scabbing  over.  The 
eyes,  ears,  lips  and  nostrils  swell  up  considerably  and  become  covered  with 
scabs,  and  the  ears  may  become  torn  into  shreds  on  account  of  the  rubbing 
by  the  animal.  The  eyes  are  affected  in  some  instances,  the  cornea  becoming- 
opaque  ;  at  times  total  blindness  results.  Some  animals  may  be  seized  with 
a  fit,  leap  up  into  the  air  and  roll  over  and  over.  Certain  sheep  die  very 
soon  after  such  acute  convulsive  symptoms  are  shown,  but  the  majority  do 
not  succumb,  though  they  become  very  poor.  In  both  cattle  and  sheep  loss- 
of  condition  is  a  very  observable  feature ;  in  milking  cows  there  is  total 
suppression  of  milk  ;  and  in  sheep  the  interference  with  the  normal  growth 
of  the  wool  seriously  lowers  the  value  of  the  fleece. 

Horses.- — Not  many  horses  have  been  observed  affected,  and  such  as  were 
showed  evidence  of  it  only  on  parts  covered  with  white  skin,  generally  on  the 
hind  legs.  Sores  are  said  to  break  out  between  'the  coronet  and  fetlock. 
In  all  animals  markedly  affected  there  is  great  mental  depression,  the 
animals  being  said  to  mope.  The  main  symptom,  however,  is  itching,  and 
this  is  always  present.     There  is  no  doubt  that  this  has  given  rise  to  the 
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lfx;al  view  that  the  animals  become  affected  by  contact  with  the  plant.  The 
■excoriation,  &c.,  is  no  doubt  due  to  the  attempts  of  the  animal  to  obtain 
Telief  from  the  intolerable  itching  which,  as  before  remarked,  may  be  so 
great  as  to  cause  it  to  become  temporarily  demented. 

All  affected  animals  after  removal  from  an  infested  paddock  and  being 
placed  in  a  clean  one  soon  recover  general  health,  but  the  damage  to  the  skin 
and  wool  is  not  so  readily  remedied.  The  writer  has  had  an  opportunity  of 
personally  inspecting  a  number  of  animals  suffering  from  the  result  of  eating 
-■St.  John's  Wurt,  but  as  the  cases  are  all  very  similar,  varying  mainly  in  degree, 
it  will  suffice  to  note  here  two  typical  cases — one  a  sheep  and  the  other  a 
cow.  The  sheep  had  been  affected  a  considerable  time  ;  its  condition  was 
very  po«M-,  its  fleece  ragged,  and  the  animal  showed  great  mental  depression- 
On  both  sides  of  the  loins  were  two  an'as,  about  8  by  G  inches  each,  quite 
■devoid  of  wool  and  covered  with  scal)s.  Practically  the  whole  of  the 
flexor  surfaces  of  the  fore  and  hind  limbs  were  bare  of  wool  and  covered 
with  scabs.  The  ears  were  in  ribbims,  greatly  thickened,  ulcerated  and  had 
large  scabs.  One  eye  was  blind,  and  the  whole  of  the  face,  includinj;  the 
nostrils,  was  swollen.  The  skin  of  the  face  was  partly  raw  and  partly  scabbed 
over. 

The  cow  was  red  in  colour,  patched  with  white.  Its  condition  was  very 
poor,  but  the  animal  exhibited  no  pronounced  depression.  The  disease  had 
'heen  in  existence  some  six  weeks.  The  hair  was  removed  from  all  the  white 
patches  on  the  upper  surface  of  the  body,  but  on  the  under  surface  of  the 
abdomen  the  white  areas  appeared  to  be  normal.  Portions  of  scabs  were 
^cattei'ed  over  the  excoriated  surfaces,  and  the  nose  was  swollen,  excoriated 
and  scabbed.  No  coloured  parts  of  the  skin  were  affected;  the  udder  was 
considerably  reddened,  but  showed  no  i-aw  parts  at  the  time  of  examination. 
The  flow  of  milk  was  entirely  suppressed. 

Feeding  Experiments  with  St.  John's  Wort. 

Owing  to  the  scepticism  expressed  by  a  number  of  stockowners  and  others 
-as  to  the  injurious  effects  produced  by  St.  John's  Wort  as  the  result  of 
feeding  upon  it,  the  writer  decided  to  conduct  feeding  experiments  at  the 
University  Veterinary  School,  the  Chief  Inspector  of  Stock,  Mr.  S.  T.  D. 
Symons,  kindly  arranging  to  supply  fresh  plants  weekly.  The  first 
■experiments  were  begun  in  April,  1919.  Two  sheep  were  fed  with  an 
unlimited  amount  of  the  plant,  which  at  that  period  of  the  year  was  very  old, 
fibrous  and  dry.  The  animals  were  very  reluctant  to  eat  any  of  it,  even 
after  it  was  chopped  up  and  mixed  with  other  fodder. 

Twenty-three  days  after  commencement  of  feeding,  one  sheep,  a  Lincoln 
■crossbred,  was  observed  biting  at  its  loins  and  rubbing  its  face  and  sides 
vigorously  against  the  posts  of  the  pen.  During  the  next  few  days  the 
■animal's  fleece  appeared  ruffled  in  various  places  and  the  animal  was  seen 
several  times  with  tufts  of  wool  in  its  mouth  which  it  had  torn  out  in  biting. 
Locks  of  wool  were  matted  together  by  an  exudate,  but  no  changes  were 
seen   in  the  skin   itself.     On    the    twenty-eighth  day   the  second   sheep,   a 
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Merino,  showed  distinct  reddening  of  the  unprotected  piiik  portions  of  the 
skin,  notably  on  the  nose  and  face,  but  no  signs  of  general  irritation. 

The  feeding  was  continued  until  the  end  of  June,  but  although  the 
Lincoln  showed  evidence  of  irritation  by  biting  at  its  body  and  rubbing 
against  solid  objects,  and  the  Merino  by  the  marked  I'eddening  of  the  akin, 
no  acute  symptoms,  such  as  are  seeti  in  the  field,  were  evinced.  During  the 
whole  of  this  period,  however,  there  was  comparatively  little  daily  sunshine, 
and  the  weather  was  cold.  Furthermore,  the  plants  were  old,  and  it  was 
difl5cult  to  get  the  animals  to  eat  them,  even  after  starvation.  It  was  there- 
fore decided  to  discontinue  the  experiments  until  the  following  spring,  when 
the  plants  would  be  young  and  succulent,  and  there  would  be  more  sunny  days. 

On  1st  October,  1919,  feeding  experiments  were  recommenced.  The 
plants  were  green  and  succulent,  but  had  not  begun  to  flower.  The  animals 
ate  them  quite  readily,  but  no  symptoms  of  irritation  were  shown  until  the 
thirteenth  day,  prior  to  which,  however,  the  weather  had  generally  been  dull 
and  overcast.  Subsequent  to  this,  owing  to  the  Merino  being  wanted  for 
another  experiment,  the  feeding  was  confined  to  the  Lincoln.  On  13th 
October  a  consignment  of  the  plant,  which  had  commenced  to  flower,  was 
received. 

On  the  thirteenth  day  from  the  recommencement  of  feeding  the  animal 
was  observed  rubbing  itself  against  posts,  &c.,  and  on  the  outside  of  each 
leg  (on  the  forelegs  just  above  the  knee,  and  on  the  hind  legs  jusi  above 
the  hock)  raw  excoriated  areas  about  2  inches  in  diameter  were  noticed, 
the  wool  having  been  torn  out  as  if  by  biting.  Areas  in  the  region  of  the 
axillae  and  the  flanks  no*;  covered  by  wool  were  distinctly  reddened,  and  on 
the  sides  of  the  chest  near  the  elbow  there  were  a  number  of  papules  and 
some  exudate  of  dried  plasma.  The  irritation,  or  rather  the  sensitisation, 
appeared  to  be  general,  as  the  animal  showed  signs  of  gratification  on  being 
rubbed  along  the  back,  loins,  &c.  The  following  seven  or  eight  days  were 
cloudy  and  comparatively  sunless,  although  hot.  During  this  period  the 
symptoms  abated,  and  the  raw  surfaces  scabbed  oxer.  On  the  twenty-third 
day  and  onward  sunny  weather  became  the  rule,  and  symptoms  gradually 
became  more  pronounced,  until  finally  a  typical  picture  such  as  is  observed 
in  the  field  was  produced. 

'  The  condition  became  acute  about  three  weeks  after  the  beginning  of 
feeding,  and  then  gradually  increased  in  int-ensity,  until  at  times  the 
irritation  and  mental  depression  appeared  very  pronounced.  During  dull 
days  symptoms  would  disappear,  only  to  reappear  in  all  their  intensity  when 
the  sun  shone  again.  There  Avas  considerable  abatement,  if  not  entire 
absence,  of  skin  irritation  at  night,  as  was  shown  by  the  fact  that  the  raw 
surfaces  would  scab  over  during  that  period,  only  to  be  rubbed  or  gnawed 
afresh  during  the  day.  At  daytime,  considerable  uneasiness  was  evinced  by 
the  animal  scraping  on  the  floor  with  its  hoofs,  frequently  lying  down  and 
rising  again  soon  afterwards,  or  wandering  around  the  pen.  At  otlier  times 
mental  depression  was  the  most  pronounced  feature,  the  animal  standing 
with  its  head  pressed  against  the  bottom  of  the  wall  of  the  pen,  and  refusing 
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to  move.  An  interesting  feature  in  connection  with  this  was  that  if  the 
animal,  whilst  these  mental  symptoms  were  being  shown,  was  placed  in  an' 
other  position  for  the  purpose  of  being  examined,  it  would  make  violen. 
-efforts  to  regain  its  original  position,  and  when  released  would  take  up 
exactly  the  same  attitude  as  at  first.  As  the  disease  increased  in  intensity, 
the  ears,  nostrils,  and  around  the  eyes  became  greatly  swollen,  their  surfaces 
being  rendered  quite  raw  by  the  continued  rubbing  against  solid  objects. 
The  surfaces  often  bled  freely,  and  later  were  covered  with  a  crust  of  dried 
blood  and  serum,  only  to  be  removed  again  by  rubbing  or  biting. 

On  the  thirty-fourth  day  of  feeding,  the  eyes,  nostrils,  and  ears  of  the 
animal  were  swollen,  and  the  former  almost  closed  up ;  the  wool  had  been 
removed  from  the  skin  in  places,  leaving  raw  ulcerated  surfaces.  The 
■wool  on  the  upper  parts  of  the  limbs  had  been  removed  by  biting,  raw  sur- 
faces, each  about  a  hand  breadth  in  area,  remaining.  Some  of  these 
were  bleeding,  others  were  covered  with  scabs  ;  the  wool  along  the  back  and 
3oins  (considerably  matted  together  by  exuded  plasma)  showed  signs  of 
having  been  rubbed,  but  there  were  no  excoriated  surfaces.  The  skin  on  the 
■upper  surface  of  the  body  was  distinctly  reddened  and  covered  with  small 
hard  masses  of  dried  plasma.  Urination  was  very  frequent  and  profuse,  and 
mental  depression  very  pronounced,  the  animal  refusing  to  move  except  to 
bite  or  rub  a  portion  of  its  body. 

As  the  plant  grew  older,  it  became  more  woody  and  more  distasteful  to 
the  animal,  which  ate  very  liftle  at  the  last  even  when  other  food  was  with- 
held ;  the  actual  amount  of  plant  consumed  was  determined  daily,  but  it  is 
not  necessary  to  go  into  details  here.  The  feeding  was  discontinued  on  the 
thirty-fourth  day,  as  sufficient  evidence  for  the  purpose  (that  is,  to  convince 
stockowners  of  the  injurious  action  exerted  by  St.  John's  Wort  when  eaten 
by  animals)  had  been  accumulated.  Three  weeks  afterwards  most  of  the 
wounds  had  healed  up  and  only  scars  remained.  There  was,  however,  still 
some  skin  irritation — shown  by  the  gratification  of  the  animal  when  its  back 
was  rubbed  and  its  habit  of  nibbling  at  parts  of  the  skin,  or  even  pulling 
sm?i,ll  locks  of  wool  out  with  its  teeth  or  rubbing  against  posts,  &c.  About 
a  month  after  cessation  of  feeding  the  plant,  all  symptoms  had  disappeared, 
and  only  the  effects  of  the  trouble  remained,  viz.,  scars  where  the  wounds  had 
been,  ragged  fleece,  and  poor  condition  of  body.  Two  months  later  the  sheep 
had  entirely  recovered,  the  only  evidence  of  the  former  trouble  being  the 
appearance  of  the  fleece,  which  would  not  regain  its  normal  appearance,  of 
course,  until  after  the  next-  shearing.  It  is  to  be  noted  that  after  the 
experiment  was  discontinued  the  animal  was  kept  under  exactly  the  same 
living  conditions  as  those 'obtaining  during  its  progress  ;  that  is,  it  lived  in 
the  opeh,  was  exposed  to  sunlight  during  the  day,  and  was  permitted  to  go 
under  shelter  during  the  night. 

Conclusions. 
The  experiments,  of  which  the  foregoing  is  a  condensed  account,  confirm 
the  deductions  arrived  at  elsewhere,  namely,  that  St.  John's  Wort  contains 
a  principle  (most  abundant  in  the  flowers  and  flowering  stems)  which,  when 
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the  plant  is  eaten,  becomes  absorbed  into  the  system  and  renders  unpigmented" 
or  white  skin  peculiarly  sensitive  to  sunlight,  with  the  result  that  on  exposure- 
to  the  sun  such  skin  is  injured,  as  evidenced  by  the  reaction  described  ;  the- 
excoriation,  bleeding,  ikc,  and  indirect  results  of  the  general  injury  being 
inflicted  by  the  animal  itself  in  the  effort  to  relieve  the  intolerable  itching.  The 
reaction  is  much  more  than  mere  sunburn,  especially  as  the  condition  is  not 
seen  in  similar  animals  exposed  to  greater  sunlight,  but  not  fed  on  this  or- 
other  skin-sensitising  substances.  The  condition  is  quite  comparable  to  that 
produced  by  fefding  on  trefoil  previously  described  by  the  writer,  save  that 
the  effects  produced  by  St.  John's  AVort  are  far  more  serious  than  those  seen< 
in  trefoil  sensitisation. 

Besides  the  skin  affection,  St.  John's  Wort  appears  to  exert  an  effect  upon 
the  central  nervous  system,  usually  causing  great  mental  depression,  but  at 
times  an  exactly  opposite  effect,  that  is,  excitement  which  sometimes  becomes 
almost  mania. 

There  is  no  reason  to  doubt  that  pigmented  skin  is  sensitised  just  as  much 
as  unpigmented  .skin,  but  the  colouring  matter  in  the  former  prevents  the 
sun's  rays  from  acting  upon  it  and  thus  no  injury  results.  This  is  shown  by 
the  fact  that  if  unpigmented  or  white  skin  is  §tained  or  coloured,  no  reaction) 
to  that  skin  occurs,  although  the  animal  may  be  sensitised  and  it  is  exposed 
to  sunlight. 

So  far  as  treatment  is  concerned,  the  only  one  of  value  is  that  of  prevention. 
The  foremost  object  should  be  the  eradication,  or  where  that  is  imprac- 
ticable, the  keeping  within  bounds  of  the  cause — St.  John's  Wort.  With 
horses  and  cattle  on  infested  areas  the  trouble  may  be  averted  by  treating 
the  white  parts  with  a  dark  staining  liquid,  which  should  be  non-poisonous  in 
case  the  animal  should  lick  the  part.  With  sheep,  such  a  procedure  would 
be  complicated  by  the  facts  that — (1)  the  whole  of  the  body  would  have  to- 
be  treated :  (2)  the  number  of  animals  to  be  so  treated  would  be  large ;  and 
(3)  the  possibility  of  injury  to  the  fleece.  These  considerations  might  find  the 
proposition  inpracticable.  Whether  the  local  treatment  of  the  skin  would 
prevent  the  brain  symptoms  or  the  injury  to  the  eyes  which  often  occurs  are 
also  matters  of  doubt. 


Correcting  Acidity  caused  by  Superphosphate. 

Does  the  continuous  use  of  superphosphate  tend  to  soux  the  soil  ?  This 
question  was  recently  addressed  to  the  Department  by  a  Pokolbin  orchardist 
and  replied  to  by  the  Chief  Inspector  of  Agriculture  as  follows : — 

The  continuous  use  of  superphosphate  will  tend  to  increase  the  acidity  of 
soil  and  may  consequently  be  detrimental  to  its  fertility,  but  the  sourness 
can  easily  be  remedied  by  the  application  of  lime.  Lime  should  be  applied 
at  the  rate  of  1  ton  per  acre  about  a  month  or  six  weeks  before  the  usual 
time  for  applying  the  superphosphate. 
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The  Powder-post  Beetle  and  its  Parasite* 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

The  members  of  the  family  Cioidce,  to  which  the  powder- jiost  beetle 
{Lyctm  hninneus)  belongs,  are  all  small  insects  with  short  antennae,  the 
terminal  joints  of  which  thicken  to  a  club.  They  have  short  feet  com- 
posed of  four  joints,  middle  and  hind  pair  of  legs  with  coxiae  small  and 
oval,  :  nd  flexible  abdominal  segments.  The  larvae  are  small,  semi- 
transparent,  slightly  hairy  grubs.  The  eggs  are  deposited  in  the  sap  wood 
of  dead  timber,  or  in  fungi  growing  upon  decaying  timber.  The  typical 
genus  Cis  contains  over  a  hundred  species  .of  tiny  oval  beetles  breeding 
in  fungi,  and  one  of  these,  Cis  holeti,  is  found  all  over  Europe.  Out  of 
forty-two  species  of  this  family  described  from  Hawaii,  according  to 
Perkins,  twenty-nine  belong  to  this  genus,  and  are  chiefly  collected  in  the 
large  fungi  growing  externally  on  trees  or  on  dead  bark,  under  which  there 
are  usually  many  small  fungus  growths. 

The  family  is  poorly  represented  in  Australia.  In  Gemminger  and 
Deharold's  great  "  Catalogue  of  the  Coleoptera,"  published  in  1869,  no 
species  is  recorded  from  Australia,  and  in  Masters'  "  Catalogue  of  the 
Described  Coleoptera  of  Australia  "  only  one — our  common  powder-post 
beetle — is  listed. 

The  members  of  the  genus  Lyctus  differ  considerably  in  general  form  from 
the  fungus-infesting  species,  being  elongate,  flattened  on  the  dorsal  surface, 
with  the  thorax  larger  and  Squarer,  and  the  divisions  between  the  abdomen, 
thorax  and  head  well  defined.  The  adult  beetles  vary  in  colour  from  black 
to  reddish-brown,  most  of  them  being  about  -,^e  of  a>i  inch  long. 

Timber  Infested  at  an  Early  Stage. 

The  female  probably  deposits  her  eggs  in  the  outer  surface  or  sap  wood 
when  the  tree  has  been  cut  down  and  the  bark  is  drying.  This  may  happen 
in  the  forest  if  the  logs  remain  there  for  any  length  of  time,  or  when  exposed 
in  the  mill  yard.  There  is  no  question  that  the  eggs  or  young  larvae  are  in 
the  sapwood  when  the  timber  is  sawn  up  and  used  for  building  purposes, 
though  usually  there  is  no  evidence  of  their  presence  until  about  twelve 
months  after  the  house  has  been  erected.  Then  the  householder  notices 
little  dabs  of  wood  dust  on  the  floor.  If  the  boards  along  the  skirting  or 
wainscote  are  infested,  these  heaps  will  be  very  noticeable,  and  the  little 
pinholes  from  which  the  wood-dust  has  fallen  will  be  well  defined.  Sometimes 
this  will  end  in  a  year,  and  there  will  be  no  further  damage,  the  adult  beetles 
emerging  through  the  pinhole  and  dying  outside.  At  other  times  generation 
after  generation  of  active  grubs  are  hatched  out  of  eggs,  evidently  deposited 
by  the  adult  females  before  they  emerge  from  the  infested  timber  or  furniture. 
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and  after  a  series  of  years  the  infested  wood  is  simply  reduced  to  a  mass  of 
wood  dust,  held  together  by  an  outer  thin  skin  of  wood  perforated  with  fine 
holes.  The  larvae  of  these  beetles  may  be  found  in  the  timber  in  any  part  of 
a  house  where  unseasoned  wood  (or  sapwood)  has  been  worked  up  in  both 
soft  or  hard  woods. 

It  is  not  uncommon  to  find  them  in  furniture,  and  they  frequently  feed  on 
the  rattan  and  cane  chairs,  &c.,  imported  from  the  East,  reinfesting  it  for 
years  until  the  whole  structure  is  reduced  to  a  shell,  and  finally  falls  to  pieces. 

A  Voracious  Pest. 
When  sapwood  has  been  used  in  making  furniture,  the  entire  piece  is 
stained  and  varnished  to  a  uniform  tint,  but  on  turning  it  upside  down, 
one  may  often  find  the  band  of  light-coloured  sapwood  riddled  with  fine 

pinholes,  caused  by  the  presence 
of  these  beetles.  Large  numbers 
of  the  wooden  handles  of  picks, 
hammers,  and  axes  are  often 
found  by  storekeepers  to  be 
wasting  away  to  dust,  being 
often  so  far  gone  that  there  is 
nothing  to  be  done  but  to  remove 
and  burn  them. 

In  most  cases  the  adult  beetles 
die  when  they  emerge  from  the 
infested  wood,  but  they  have 
sometimes  been  found  boring 
into  new  timber  upon  which 
they  have  flown  or  fallen.  Borers 
were  discovered  at  the  great  hall 
of  the  Fisher  Library  at  the 
Sydney  University  soon  after  it 
was  finished,  and  some  fell  on  the 
varnished  reading-desks  below 
and  bored  their  wa  /  into  them. 
In  this  instance  the  powder-post  beetles  died  out  without  doing  any  serious 
damage.  In  a  large  bonded  store  in  Sydney,  where  the  large  beams  under 
the  floor  were  rounded  joists,  the  outer  sapwood  began  to  fall  away  in 
flakes,  and  the  owners  found  the  beetles  on  the  floors.  When,  at  our 
suggestion,  the  sapwood  was  adzed  away,  and  the  rest  treated  with  cruder 
oil,  the  damage  did  not  extend  into  the  remaining  timber. 


mm 


Th«  Powder-post  Beetle  (lyetu*  brunneut). 
Also  some  damaged  woodwork. 


Range  and  Description  of  the  Beetle. 

Among  the  members  of  the  genus  Lyctus  that  have  been  recorded  as 
powder-post  "beetles,  Lyctus  unipunctatus  is  stated  to  be  the  most  common 
and  destructive  species  in  the  United  States.   Lyctus  striatus,  another  North 
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American  beetle,  did  considerable  damage  to  the  red  oak  floors  of  Michigan 
College,  while  Lyctus  opdculus  bores  into  the  stems  and  canes  of  the  grape 
vines  in  some  parts  of  the  United  States. 

Though  our  powder-post  beetle  {Lyctus  brunneus)  was  described  at  a  very 
early  date  |rom  specimens  in  England,  and  again  under  the  synonyms  of 
L.  cohydioides  Dejeen,  and  L.  glycyrrhizce  Cheverolet,  from  specimens  in 
France,  and  from  Woodlark  Island  by  Montrozier  under  the  name  of  Lyctus 
rugulosus,  it  was  not  until  187(5  that  it  was  recorded  and  identified  from 
Australia,    lu  a  note  in  the  Entomologist's  Monthly  Magazine'  of  that  year, 


Braconid  parasite  of  the  Powder-post  Beetle. 


J.  W.  Douglas  contributed  a  note  as  follows  :  "  In  the  year  1862,  on  a  small 
log  of  wood  with  the  bark  on,  imported  into  the  London  Docks  from  Swan 
River  as  a  sample,  I  found  five  beetles  of  a  species  which  has  recently  been 
identified  as  Lyctus  brunneus  by  Dr.  Sharp,  who  informs  me  that  he  has 
specimens  of  it  from  New  Zealand,  Britain  and  France,  and  it  is  recorded 
from  Woodlark  Island." 

This  beetle  probably  has  a  very  wide  range  over  the  East,  and  has  been 
casually  introduced  in  most  of  these  outside  cquntries  in  timber  or  furniture. 
It  may  not  even  be  a  native  of  Australia,  though  it  is  well  established  her© 
at  the  present  time.     It  may  be  described  as  follows  : — 

General  colour  reddish-brown,  sometimes  dark  brown ;  general  form  elongate,  with 
the  divisions  between  the  head,  thorax,  and  body  well  defined.  Head  not  as  broad  a» 
the  thorax ;    jaws  stout,  turned  down ;     eyes  large,  roimded,  and  projecting  from  the 
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sides  of  the  head ;  antennae  with  the  terminal  joints  forming  a  club.  The  thorax  is  rather 
flattened  on  the  dorsal  surface,  a  little  more  long  than  broad,  rounded  on  both  the  hind 
and  front  margins,  and  with  sides  straight,  but  sloping  slightly  to  the  hind  margin,  the 
whole  surface  being  finely  granulated.  The  wing  covers  are  long  and  narrow,  their  front 
margin  straight  with  tips  rounded,  and  the  surface  finely  granulated  with  fine  parallel 
striae.  The  hind  pair  of  wings  is  well  developed,  for  this  little  beetle  can  fly  well.  The 
legs  are  long,  with  slender  tibioe  and  long  tarsi.     Length,  J  of  an  inch. 

A  Parasite  on  the  Powder-post  Beetle. 

There  has  been  no  record,  as  far  as  the  writer  knows,  of  a  parasite  attacking 
or  checking  the  increase  of  this  very  serious  wood-destroying  beetle;  but 
early  in  1919  a  badly-infested  board  of  "  blue  fig  "  was  sent  to  this  offi<?e 
from  southern  Queensland.  It  was  full  of  fine  pin-holes  from  which  powdered 
wood-dust  was  falling.  The  board  remained  under  observation  for  several 
months,  when  several  adult  beetles  emerged,  which  proved  to  be  the  well- 
known  Lyctus  hrunneus.  The  beetles  first  appeared  on  the  surface  of  the 
board  in  May,  and  it  was  toward  the  end  of  the  month,  while  collecting 
specimens  of  them,  that  their  hymenopterous  parasite  was  first  noticed 
coming  out  of  the  holes  in  the  board. 

This  Braconid  wasp  measures  4  mm.  in  length.  The  head  is  reddish- 
brown,  and  the  antennae  (except  the  basal  joints,  which  are  reddish-brown), 
eyes,  and  area  round  the  ocelli  black.  The  dorsal  surface  of  the  thorax,  the 
abdomen,  and  ovipositor  are  black,  with  a  slight  reddish-brown  mottle  on 
the  thorax  in  some  specimens,  and  the  undersurface  lighter  coloured.  The 
legs  are  a  yellowish-brown,  wings  hyaline,  and  the  costal  nervure  and  stigma 
black,  with  inner  veins  of  a  lighter  colour. 


Some  Recent  Publications. 

Copies  of  the  undermentioned  publications  may  be  obtained  by  farmers  free 
of  cost,  on  application  to  the  Under  Secretary  and  Director,  Department  of 
Agriculture,  Sydney  : — 

Farmers'  Bulletin,  No.  129.  The  Beginner  in  Bee  Culture.  \V.  A. 
Goodacre,  Senior  Apiary  Inspector. 

Laying  Out  and  Planting  an  Orchard. 

List  of  Publications  of  the  Department. 

The  Sowing  of  Wheat. 

Some  Points  in  Oat  Growing. 

The  Farmer's  Sheep. 

Potatoes  :  If  you  grow  them  properly,  they  pay. 

The  Production  of  Citrus  Fruits. 

Diseases  of  Animals — 


No. 
No. 

4  : 

5  : 

Blackleg. 
Abortion. 

No. 
No. 
No. 

6 

7 
9 

Pleuro-pneumonia. 
Fluke. 
•  Inflammation  of  the  Udder 

No. 
No. 

No. 

10 
11 

12 

Ophthalmia. 

Derangement  of  Digestive 
Organs  of  Horses. 
:  White  Scour  in  Calves. 

\ 
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Cherry  Growing  in  New  South  Wales* 


W.  J.  ALLEN  and  8.  A.  HOGG. 

"The  cherry  is  not  a  drought-reaistii^  tree,  and  districts  favoured  with  a  fair 
^average  rainfall  should  therefore  be  selected  for  its  cultivation.  The  growing 
•of  cherries  in  New  South  Wales  is  practically  confined  to  the  highlands  as, 
although  experiments  have  been  carried  out  in  the  warmer  districts,  results 
have  proved  unsatisfactory,  owing  to  the  fruit  growing  iji  such  districts 
becoming  affected  with  "  gum."  This  congestion  of  sap  (caused  by  intense 
heat)  ultimately  kills  the  trees  as  a  rule,  most  of  them  dying  at  the  age  of 
•seven  to  eight  years. 

(Jherry  soils  may  vary  in  texture,  but,  generally  speaking,  the  deep  red 
lioam  produces  the  largest  and  best  quality  fruit.  Good  drainage  is  also 
most  important.  A  loam  overlying  sand  or  rubble  is  preferred,  providing 
sufficient  moisture  is  retained.  Shallow  loam  on  top  of  clay  should  be 
avoided,  and  heavy  clay  lands  have  proved  most  unsuitable,  owing  to  their 
hick  of  drainage. 

Planting. 

In  planting  a  cherry  orchard,  only  one-year-old  trees  should  be  used,  carre 
being  taken  to  see  that  the  varieties  selected  have  been  worked  on  suitable 
stocks.  The  stocks  used  are  either  Kentish  or  Mazzard;  some  varieties  do 
better  on  the  former  and  some  on  the  latter.  If  dwarf  trees  are  required, 
Kentish  stock  should  be  used.  The  following  varieties  will  be  found  to  do 
•well  on  the  stocks  bracketed  beside  them  :— 

St.  Margaret 

Florence  Early  Lyons  ") 

Early  Purple  Guigne  ^Kentish.  Eagle  Seedling        >-->Mazzard. 

Noble  Bedford's  Prolific  J 

Napoleon 

Following  is  a  list  of  selected  cherries  arranged  according  to  their  order 
•of  ripening  .-^Early  Purple  Guigne,  Early  Japonlay,  Early  Lyons,  Black 
Republican,  Bowyer's  Early  Heart,  Black  Tartarian,  Governor  Wood,  Bigar- 
reau  de  Mezel,  Blackpost  Bigarreau,  Black  Eagle,  Florence,  St.  Margaret. 

Canning. 

Cherries  are  largely  used  for  canning ;  the  varieties  selected  for  this  purpose 
should  be  firm,  light  in  colour,  and  large.  Florence  is  one  of  the  best  canning 
•cherries.  Although  most  of  -the  Kentish  varieties  of  cherries  are  small, 
they  are  sometimes  preferred  for  canning  because  of  their  aromatic  and 
■»ub-acid  flavour.  Cherries  are  also  used  for  making  jams,  jellies,  and 
liqueurs. 
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Franing. 

Except  to  form  a  head,  the  cherry  is  not  generally  pruned ;  when  necessary 
to  shape  or  balance  a  tree,  it  is  found  that  the  best  plan  iti  to  pinch  back  the 
young  shoots.  In  the  cool  districts,  if  trees  in  bearing  are  pruned  in  the 
winter,  little  or  no  bad  effect  takes  place ;  but  in  the  warmer  districts,  winter 
pruning  is  apt  to  cause  gumming,  from  the  effects  of  which  the  trees  die  in  a 
few  years. 

FertilisBrs. 

Generally  speaking,  the  cherry  requires  as  little  fertiliser  as  any  fruit 
grown.  An  occasional  crop  of  black  tares,  grown  in  the  winter  and  ploughed 
under  in  the  spring,  will  be  found  beneficial. 

The  mineral  constituents  of  the  cherry  are:  potash,  51'85  per, cent. ; 
soda,  1-12;  magnesia,  5-46;  lime,  7-74;  phosphoric  acid,  14-21;  sulphuric 
acid,  5-09;    and  silicic  acid,  9-04. 

Phosphoric  acid,  potash  and  lime  are  the  chief  ingredients  taken  from 
the  ground,  i*nd  are  therefore  those  that  need  to  be  restored.  Several 
useful  fertiliser  mixtures  for  cherries  will  be  found  in  the  leaflet  "  Fertiliser 
Mixtures  for  the  Orchard,"  copies  of  which  are  obtainable  free  on  applica- 
tion to  the  Department. 

Cultivation. 

The  cherry  is  not  a  very  long-lived  tree  (the  hardy  varieties  living  from 
thirty  to  forty  years)  excepting  under  very  favourable  conditions.  It  is 
advisable  to  subsoil  the  land  before  planting.  The  trees  should  be  planted 
from  20  to  24  feet  apart,  according  to  the  richness  of  the  soil.  Trees  on 
rich  soil  grow  vigorously  and  to  a  good  size,  and  therefore  require  extra 
space  to  accommodate  their  branches.  The  land  should  be  ploughed  at 
least  once  a  year,  cultivating  from  time  to  time  so  as  to  conserve  moisture 
and  prevent  the  growth  of  weeds. 

Picking  and  Marketing. 

Many  varieties  of  the  cherry  are  most  delicate  and  very  susceptible  to  injury, 
and  the  fruit  must  therefore  be  handled  carefully;  it  should  be  gathered 
with  the  stalk  intact,  separating  it  carefully  from  the  spurs  or  branches, 
as  it  keeps  much  better  with  the  full  stalk.  The  fruit  should  be  gathered 
when  dry  and  cool,  and  under  rather  than  over  ripe,  and  the  bloom  should 
be  preserved  on  varieties  which  show  any.  The  proper  way  to  handle  the 
fruit  is  by  the  stems.  Varieties  which  bruise  easily  should  be  picked  into- 
shallow  baskets  holding  about  10  lb.  ;  kerosene  tins  which  have  been  cut 
in  halves  for  the  purpose  have  also  been  found  suitable.  Care  should  be 
taken  to  see  that  the  fruit  spurs  are  not  broken  off  at  the  time  of  picking. 

The  case  which  finds  most  favour  with  both  growers  and  buyers  is  the 
12  lb.  case.  At  the  time  of  packing,  all  stemless  cherries  should  be  rejected, 
and  the  top  layer  of  fruit  faced  in  rows  with  the  stems  hidden.  This  work 
can  be  done  best  by  women  and  girls,  who  lay  the  cherries  on  the  bottom  of 
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"the  box  in  rows,  fruit  side  down;  then  fill  the  box,  nail  on  the  bottom,  and 
•either  turn. over  and  mark  the  faced  side  as  top,  or  stencil  the  case  so  that 
the  properly-faced  side  will  be  opened,  showing  the  cherries  neatly  rowed 
and  presenting  a  very  attractive  api)earance.  ' 

Diseases  of  the  Cherry. 

Cherry  Tree  Borer  (Cryptophaga  unipunctata,  Don).- -When  a  tree  is  found 
to  be  attacked  by  these  grubs,  remove  all  the  felted  web.  and  insert  a  bit  of 
copper-wire  into  the  burrow  so  as  to  injure  the  grub ;  if  this  cannot  be  managed, 
squirt  a  little  kerosene  oil  into  the  hole  and  then  plug  it  up.  Some  growers 
have  found  that  dipping  a  wooden  plug  in  kerosene  and  then  driving  it  into 
"the  hole  kills  the  grub. 

San  Jose  Scale. — For  this,  spray  (after  the  fruit  is  harvested)  with  resin, 
soda  and  fish  oil  in  the  summer,  and  lime-sulphur  solution  in  the  winter. 

Rutherglen  Bug. — As  this  bug  attacks  the  ripe  fruit,  we  have  been  unable 
to  find  anything  to  keep  the  trees  free  from  it  without  at  the  same  time 
•<lamaging  the  fruit. 

Pear  Slug. — Spray  with  arsenate  of  lead  (2  lb.  to  .50  gallons  of  water). 
Where  the  slug  is  found  to  be  very  destructive  to  the  foliage,  it  is  advisable 
to  disturb  the  soil  round  the  trunks  of  the  trees,  or  apply  lime  so  as  to  destroy 
the  cocoons  in  the  ground. 

Brown  Rot. — For  brown  rot  spray  with  Bordeaux  mixture  or  lime-sulphur 
(winter  strength)  when  the  buds  are  swelling,  and  again  with  Bordeaux  mixture 
'(summer  strengihj  when  the  fruit  has  set. 

Shot-hole  Fungus.— This  disease  attacks  tlie  leaves,  showing  first  as  brown 
dots  and  later  as  small,  round,  dry  patches,  which  fall  out  leaving  a  round 
hole.  Spraying  with  Bordeaux  mixture  or  lime-sulphur  in  the  \  inter  is 
jecommended, 

.  Gumming. — Gumming  may  result  from  either  excess  of,  or  want  of,  water 
in  the  soil ;  also  froni  intense  heat  or  heavy  pruning.  It  is  therefore  not  in 
itself  considered  a  disease,  but  rather  an  indication  of  conditions  unfavourable 
to  the  thrifty  growth  of  the  tree.  The  presence  of  gum  is  usually  the  beginning 
of  the  end,  but  some  check  may  be  given  by  opening  the  bark  in  the  spring, 
inserting  the  blade  of  the  knife  lightly  under  it  and  making  the  incision 
from  the  base  to  where  the  first  limbs  branch  out. 


"  Will  you  kindly  forward  me  your  book  on  the  cultivation  of  maize.  As 
I  go  about  I  see  better  crops  than  I  can  raise  and  I  am  anxious  to  discover  the 
reason." 

The  foregoing  reached  the  Department  in  a  recent  mail — surely  the  spirit 
of  the  New  Agriculture  ! 
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Notes  on  the  Dicky  Rice  Weevil 

{Prosayleus  phytolymus  Olliff). 


L.  (tALLARD,  Fruit  Inspector. 

Dicky  Rke  Weevil  (Prosayleus  phytolymus)  has  been  a  serious  pest  in  our 
orchards  and  nurseries  for  the  last  fifteen  years,  but  so  far  it  has  baffled' 
all  attempts  to  find  its  larvae.  Astheweev''  although  only  about  one-twelfth 
the  size,  is  very  much  like  Leptops  hopei  in  form  and  habits  {see  "  Notes 
on  the  Apple  Root  Weevil,"  by  W.  W.  Froggatt,  F.L.S.,  in  the  Januarys 
Gazette),  the  idea  occurred  to  me  that  probably  the  larvae  would  also  be 
similar.  On  30th  October,  1919,  Mr.  F.  Spurway,  of  Ermington,  gave  me 
permission  to  search  for  larvae  in  an  old  discarded  bed  in  his  nursery.  I 
tried  digging  round  the  young  trees  and  examining  the  soil  carefully,  but 
failed  to  find  any  larvae.  However,  I  collected  a  number  of  adult  weevils 
and  took  them  home.  These  I  put  away  in  a  tube  in  which  I  had  placed 
some  soil,  to  try  and  get  them  to  lay  eggs,  with  the  hope  of  securing  the 
larvae  in  that  way.  After  about  four  days  they  laid  quite  a  number  of  eggs- 
on  the  side  of  the  tube  under  the  soil.  The  eggs  were  cylindrical  and 
slightly  oval  in  shape,  and  of  a  darkish-amber  colour.  They  were  so  small 
that  it  was  almost  impossible  to  discern  them  with  the  naked  eye  in  the 
free  soil,  but  as  most  of  them  were  laid  on  the  side  of  the  tube,  they 
adhered  to  the  glass,  and  it  was  possible  to  detect  them  easily.  Oni 
1st  December  two  young  larvae  could  be  seen  crawling  about  the  tube. 
They  were  small,  white,  hairy,  legless  grubs  about  1  mm.  in  length. 
Although  void  of  legs  they  could  move  along  freely  by  means  of  their 
mouths  and  muscular  contractions,  aided  by  a  sucker-like  anal  appendage.. 
After  they  had  grown  a  little  I  compared  them  with  a  full-fed  larva  which  I 
had  found  at  the  same  place  in  September,  1919,  and  which  I  thought  at  that 
time  was  a  dicky  rice.  This  had  a  row  of  reddish  bristles,  forming  a  round 
crown,  on  the  dorsal  surface  of  the  anal  segment,  which  proved  a  very  marked' 
characteristic.  When  very  small  I  could  not  notice  this  on  the  larvae  hatched! 
from  the  eggs,  but  as  they  grew  it  became  apparent,  under  the  microscope,, 
that  some  of  the  hairs  were  turned  backward  on  that  particular  segment. 

On  9th  December  I  collected  over  100  adult  weevils  off  some  young- 
trees  ;  they  were  at  that  time  eating  the  leaves  vigorously  and  pairing  freely. 
These  yielded  another  lot  of  eggs  from  which  more  larvae  were  bred. 

On  14th  December  I  took  more  larvae  out  of  the  original  tube.  These  were- 
larger,  and  the  hairy  crown  on  the  anal  segment  referred  to  above  could  be 
more  easily  observed. 

On  2nd  January,  1920,  I  decided  to  try  the  soil  again  for  larvae  and  to  go- 
deeper  for  them.     I  dug  up  some  stocks,  and  then  dug  down  immediately 
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under  where  I  had  taken  them  from.  At  about  9  inches  deep  I  found  one- 
pupa,  and  from  that  to  a  foot  deep,  I  got  ten  pupae  and  eight  larvae.  These 
larv»  were  full-fed,  and  they  showed  the  hairy  crown  distinctly,  like  the  one 
procured  in  September.  Some  of  the  pupae  were  well  developed,  and  showed 
the  complete  form  of  the  adult,  but  the  elytra  were  soft,  and  the  markings 
faint.  One,  however,  had  matured  sufficiently  to  enable  him  to  walk  about 
freely.     I  put  some  of  these  away  and  allowed  them  to  develop. 

On  27th  January  another  search  resulted  in  six  more  larvae  being  secured, 
and  four  more  pupae.  One  of  these  pupae  coxild  move  its  legs  about  freely. 
Although  some  of  these  pupae  had  now  assumed  the  adult  form  and  were  able 


Roots  of  young  Apple  Trees  damaged  by  Dicky  Rice  (Prosayleus  phytolymus). 

to  move  about  in  the  soil,  their  appearance  suggested  that  they  would  not 
emerge  until  the  end  of  February.  It  appears  to  be  one  of  the  laws  of  nature 
that  these  insects  (which  live  chiefly  on  young  shoots  and  foliage),  should 
emerge  in  conjunction  with  the  starting  of  the  two  main  growths  in  the  year, 
viz.,  the  spring  and  the  February  growth.  They  attack  the  young  shoots, 
and  in  many  cases  eat  the  crown  right  out,  and  in  others  so  damage  the  young 
shoot  that  its  growth  is  stunted  and  deformed.  The  young  tender  leaves 
are  eaten  half  away,  all  round  the  edges,  and  the  outer  surface  is  chafed  in 
patches  almost  all  over  the  leaf.  The  older  leaves  when  attacked,  are  eaten 
all  round  the  edges,  leaving  them  irregular  and  scalloped.  The  young  fruit 
is  also  attacked,  and  the  outer  surface  nibbled  off  in  irregular  patches  and: 
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lines.  These  develop  into  brown,  rusty  looking  disfigurements  that  some, 
times  make  the  fruit  almost  unsaleable,  though  it  is  not  damaged  at  all 
internally.     Young  trees  which  have  been  eaten   badly  never  make  much 


Foliage  of  Apple  Tree  damaged  by  Dicky  Rice  (ProsmjUm  phytolpnus). 

•growth,  and  will  often  stand  in  the  nursery  for  two  years  without  making  more 
than  a  foot  of  young  wood.  This  used  to  puzzle  us  at  one  time,  but  now 
that  we  know  that  the  larvae  are  damaging  the  roots  we  are  better  able  to 
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Life  History  ol  the  Dicky  Rice  Weevil  (ProsayUus  phytolymus). 

1.  Larva  of  weevil.        2.  Spined  process  on  tip  of  abdomen  of  larva.        3.  Tip  of  alxlonieii. 

4.  Pupa.        5.  Dorsal  \  iew  of  perfect  beetle.        6.  Side  view  of  same.        V.  Egy^s. 

S  and  9.  Fore-legs  of  male  and  female  beetles. 
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understand  it.  After  washing  the  roots  of  the  plants  I  dug  up  I  could 
•notice  the  cha'^ng  on  the  bark,  and  in  many  cases  could  follow  the  distinct 
corrugations  along  the  roots  caused  by  the  nibbling  of  the  well-developed 
larvae.  In  this  respect  these  larvae  are  almost  identical  with  the  apple 
root  borer,  but  as  they  are  so  small  it  is  much  more  difficult  to  detect 
"their  work. 

There  are  evidently  two  broods  in  the  year,  and  the  months  in  which  emer- 
gence chiefly  takes  place  seem  to  be  October  and  November  for  the  first, 
•and  February  and  March  for  the  second.  These  dates  may  vary  a  little 
■according  to  the  season,  but  anyone  wishing  to  operate  should  watch  for  the 
•very  first  appearance  of  the  adults,  and  then  start  immediately. 

Mr.  Spurway,  to  whom  we  are  greatly  indebted  for  his  hearty  co-operation 
'by  permission  to  dig  up  young  plants  where  necessary,  has  adopted  a  very 
•good  plan  to  keep  his  young  stuff  free  from  this  pest.  He  has  secured  a 
large  area  of  land,  which  enables  him  to  keep  on  shifting  his  beds  as  the  weevils 
appear  in  any  quantity,  and  at  present  he  has  one  of  the  finest  plots  of  young 
•citrus  trees  I  have  seen  for  a  good  while,  almost  free  from  any  trace  of  dicky 
rice.  Now  that  we  have  located  the  habitat  and  have  learned  more  about 
"the  habits  of  the  larvae  I  have  recommended  that  he  surround  the  discarded 
l)ed8  with  low  wire-netting,  and  place  two  or  three  clutches  of  chickens  in 
each  during  the  emerging  periods,  leaving  a  few  low  plants  in  each  area  to 
attract  the  weevils.  Where  there  is  other  nursery  work  going  on  close  by 
it  will  be  necessary  to  enclose  the  hena  in  coops,  and  the  coops  should  then 
be  placed  close  to  some  of  the  young  plants,  to  enable  the  mothers  to  teach 
the  chicks  to  scratch  for  the  pupae,  as  well  as  to  eat  the  adult  weevils  when 
"they  emerge. 

During  my  investigation  I  visited  two  citrus  orchards  in  a  district  that 
used  to  be  very  badly  infected  a  few  years  ago.  I  examined  the  trees  but 
•could  only  find  a  few  isolated  specimens.  In  both  cases  I  noticed  these 
plots  had  been  enclosed  and  used  as  poultry  runs,  and  then  it  occurred  to  me 
"that,  perhaps,  the  fowls  had  learned  more  about  the  habits  of  the  dicky  rice 
-than  we  had,  and  that  they  had  made  good  use  of  their  knowledge. 

Some  nurserymen  claim  tohave  made  good  kills  with  arsenate  of  lead  sprays. 
I  know  many  who  claim  that  it  is  not  at  all  satisfactory,  but. I  feel  confident 
■that  if  done  judiciously  it  would  prove  a  good  remedy. 

Although  the  pest  is  a  serious  one  and  can  be  found  in  almost  any  part  of 
•Cumberland,  it  is  not  nearly  so  bad  here  as  it  was  fifteen  years  ago.  Possibly 
this  may  be  due  to  the  fact  that  other  predaceous  insects  have  been  operating 
freely  on  the  weevil.  In  searching  for  the  larvae,  I  found  quite  a  number  of 
small  carab  beetles  and  Therevid  fly  larvae,  which  are  both  very  carnivorous. 
This  wUl  provide  material  for  further  study,  as  will  other  modes  of  treatment 
that  may  suggest  themselves,  now  we  know  more  about  the  life  history  and 
tiabits  of  the  weevil. 


Aprils,  1920.]  Agncultimd  Gazette  of  X.S.W.  285 

The  Sterilization  of  Tobacco  Seed-beds 
by  Steam* 


G.  P.  DARNELL-SMITH,  D.Sc,  F.LC,  F.C.S.,  Biologist,  and 
C.  J.  TREGENNA,  Tobacco  Expert. 

The  most  dreaded  disease  in  tobacc<»  seed-becls  m  New  South  Wales  is; 
"blue  mould"  due  to  the  huigua  Peronospora  hyoscyami.  It  usually  makes  . 
its  first  appeArance  when  the  seedlings  have  five  or  six  leaves^  blotching  tliese 
with  irregular  yellow  patches  or  giving  the  whole  leaf  a  pale  shade  of  the 
same  colour.  On  turning  over  the  leaf  and  examining  the  under  side,  the 
region  of  the  discoloration  is  found  to  \)e  covered  with  a  fluff  of  a  pale  violeb 
tinge — hence  the  name  "blue  mould."  This  Jluff,  when  examined  under  the- 
microscope,  is  found  to  consist  of  vast  numbers  of  branched  fungus  threads,, 
each  branch  bearing  at  its  extremity  a  pale  lemon-slmped  spore.  The  spores 
are  produced  in  countless  millions  and  serve  to  spreac^l  the  dise^ise  with 
extraordinary  rapidity  when  once  it  has  made  its  appearance.  The  complete 
life  history  of  the  fungus  is  not  known  ;  but  on  account  of  the  success  whicb 
is  claimetl  from  the  trejitment  of  seed-be«ls  in  general  by  the  use  of  steam,  it 
was  thought  worth  while  to  give  the  method  a  trial  on  tobacco  seed-beds — 
more  pfirticularly  as  it  has  been  tried  for  similar  purposes  in  America.  The 
apparatus  used  by  the  writei-s  was  made  to  a  specification  drawn  up  by  Mr. 
A.  Brooks,  Works  Overseer,  its  main  detjiils  being  taken  from  an  American, 
publication. 

Design  of  the  Steaming  Apparatus.^ 
The  apparatus  consisted  of  a  heavy  frame  of  woofl  12  feet  by  6' feet.  The 
outer  framework  was  of  4  inch  x  2  inch  spotted  gum  and  it  was  covered  on 
one  side  only  with  |-inch  tongued  and  grooved  beech  boards.  Nailed  to  the 
inside  of  the  frame  was  a  6  inch  x  h  inch  blade  of  spotted  gum,  bevelled  on. 
the  lower  edge.  All  joints  were  madf  steam-tight,  and  when  earth  was 
banked  over  this  blade  the  whole  apparatus  was  steam-tight.  Fixed 
through  the  frame  at  about  1 2  inches  from  each  corner  were  3  inch  x  ^  inch 
ring  bolts,  with  nuts  and  washers  on  the  lower  ends.  Stout  poles  passed 
into  these  enabled  four  men  to  shift  the  frame  from  place  to  place  when 
necessary.  In  the  centre  of  one  end  of  the  frame,  fixed  with  back-nuts  and 
gaskets,  was  a  ^-inch  steam  connection  about  7  inches  long  and  projecting 
on  the  outer  end  sufficiently  to  connect  with  the  steam  hose  union. 

Its  Application. 

To  make  effective  use  of  this  apparatus  one  requires  an  engine  capable  of 
maintaining  a  pressure  of  70  lb.  per  square  inch ;  such  engines  are  possessed 
by  many  tobacco  growers,  being  used  for  purposes  of  irrigation.  The 
remaining  requirements  are  a  cock  for  regulating  the  steam,  s(!veral  lengths 
of  steam  pipe,  and  about  2.5  feet  of  steam  hose  |-ineli  diameter.     The  piping 


286 


Agricultural  Gazette  of  N.S.W, 


[April  3, 1920. 


'  lEtt. 


—  « 

S 

u.^ 

3 

0.0 

«i 

(D 

^ 

a 

• 

a 

I 

Aprils,  1920.]  Agricultural  Gazette  of  N.S.W.  287 

having  been  connected  to  the  engine  and  the  frame  placed  over  the  seed-bed , 
the  steam  is  tui'ned  on  and  allowed  to  pass  into  the  frame  for  half  an  hour. 
The  frame  is  then  lifted  to  another  portion  of  the  seed-bed  and  placed  so  that 
one  edge  overlaps  the  portion  of  the  ground  previously  treated,  and  the 
operation  of  steaming  is  repeated.  As  the  frame  is  shifted  to  each  new  patch 
the  portion  from  which  it  has  been  removed  is  covered  with  hessian  so  that  it 
may  retain  its  heat  as  long  as  possible,  and  the  whole  operation  is  repeated 
until  a  sufficient  area  for  the  purposes  of  the  grower  has  been  dealt  with. 

In  our  experiments  it  was  found  that  after  about  a  quarter  of  an  hour  the 
frame  began  to  lift  slightly  and  there  was  a  tendency  for  some  of  the  steam 
to  escape  at  the  sides.  This  was  easily  overcome  by  putting  two  heavy  logs 
on  the  top  of  the  frame  and  shovelling  earth  around  the  edges  so  as  to  bank 
them  up.  The  heat  given  out  by  the  steam  peneti-ates  very  de<!ply  into  the 
earth,  and  by  use  of  the  hessian  the  heat  is  retained  for  a  considerable  time. 
In  one  experiment,  before  commencing,  three  potatoes  were  placed  3  inches, 
4  inches,  and  6  inches  below  the  surface  of  the  ground.  When  the  frame 
was  removed  after  half  an-hour's  steaming,  the  two  potatoes  nearest  the 
surface  were  completely  cooked,  and  the  deeper  one  nearly  so.  It  is  hardly 
likely  that  any  fungus  spores  would  survive  a  temp€«*ature  capable  of 
producing  this  result. 

Effect  of  the  Treatment. 

The  beds  were  sown  a  few  days  after  the  steaming  operation  had  been 
completed ;  the  subsequent  growth  of  the  seedlings  was  good.  The  out- 
standing feature  of  the  treated  beds  was  their  absolute  freedom  from  every 
kind  of  weed.  The  very  tedious  operation  of  weeding  tobacco  seed-beds — 
one  which  must  be  performed  over  and  over  again — is  thus  entirely  elim- 
inated. On  the  major  portion  of  the  treated  beds  the  plants  were  strong 
and  healthy  ;  on  one  small  spot,  however,  the  seedlings  failed  to  grow.  The 
reason  for  this  is  not  obvious,  but  we  hazard  the  conjecture  that  it  was  due 
to  want  of  sufficient  water,  for  it  has  been  found  that  steamed  soil  requires  a 
larger  amount  of  water  than  unsteamed. 

It  is  reasonable  to  suppose  that  soil  steamed  as  described  is  sterile,  but  plants 
grown  upon  it  enjoy  no  immunity  if  an  infectious  disease  breaks  out  in  their 
vicinity.  As  a  matter  of  fact,  *'  blue  mould  "  did  break  out  in  some  tobacco 
seed-beds  nob  far  removed  from  the  treated  l)eds,  and  a  few  days  afterwards 
the  plants  here  also  became  affected.  As  already  pointed  out,  the  spores  of 
"  blue  mould  "  are  produced  in  countless  millions  and  are  likely,  therefore,  to 
be  carried  from  one  place  to  another  by  the  wind  or  by  workmen,  on  their 
person  or  on  theii-  implements. 

Conclusions. 

In  agriculture  it  is  not  permissible  to  draw  definite  conclusions  from  one 
season's  results,  but  our  inferences  from  this  year's  experiment  are  as 
follows  : — 

1,  .Steam  sterilization  may  easily  be  practised  by  those  who  have  the 
necessary  power  to  maintain  steam,  at  a  pressure  of  70  lb.  per 
square  inch. 
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2.  The  treated  beds  are  entirely  free  from  weeds,  and  presumably  from 

fungus  spores. 

3.  The  operation  is  a  lengthy  one,  but  the  subsequent  freedom  from 

weeds  is  a  consideration. 

4.  No  absolute  immunity  from  "  blue  mould  "  can  be  expected  unless  the 

whole  of  the  seed-l)eds  and  those  on  adjacent  lands  are  treated, 
and  unless  workmen  from  infected  areas  are  prevented  from 
visitihg  the  beds. 


"  Leaded  Bordeaux  "  Spray  :  an  Analysis. 

An  analysis  of  Leaded  Bordeaux  shows  the  following  composition  :  — 

Per  cent. 
Leadoxido 33'47 


Arsenicacid 

Idme 

Copper  (4*32),  expressed  as  crystallised  copper  sulphate 

Carbonic  acid 

Oxides  of  iron  and  aluminium 

Not  determined       


15-96 

17-31 

lH-96 

2-05 

1-28 

8-00 


100-00 
The  lead  arsenate  present  probably  exists  in  combination  as  30-67  triplumbic 
arsenate  with  24-37  diplumbic  arsenate  ;  or,  expressed  in  another  way,  55*72 
per  cent,  of  the  lead  arsenate  present  exists  as  triplumbic  arsenate  and  44*28 
per  cent,  as  diplumbic  arsenate.  Tbe  preparation  therefore  consists  essentially 
of  55  per  cent,  of  lead  arsenate,  16*96  per  cent,  crystallised  copper  sulphate, 
and  14  7  per  cent,  of  lime,  excluding  what  is  present  as  carbonate  and 
useless  for  the  preparation  of  Bordeaux  mixture. 

According  to  the  formulafor  preparing  Bordeaux  mixture  recommended  by 
this  Department  in  Farmers'  Bulletin  No.  72,  page  31,  namely,  6  lb.  bluestone 
with  4  lb.  linie,  the  above  amount  of  bluestone  (16-96)  should  require  11*3  lb. 
lime,  whereas  147  is  present.  This  slight  excess  of  lime  may  possibly  be 
introduced  to  compensate  for  any  change  in  the  lime  from  oxide  or  hydroxide 
to  carbonate. 

According  to  instructions  issued  with  the  preparation,  2,  3  or  4  lb.  should 
be  used  to  each  50  gallons  of  water  ;  32-7  oz.  of  Leaded  Bordeaux  would 
contain  18  oz.  of  lead  arsenate  (which  is  the  strength  for  lead  arsenate 
.spraying  recommended  by  the  Department).  This  amount  (32-7  oz.)  of  the 
preparation  would  at  the  same  time  contain  5-55  oz.  bluestone,  the  equivalent 
of  which  would  be  contained  in  50  gallons  spray.  The  Departmental  Bordeaux 
mixture,  6-4-50,  would  contain  the  equivalent  of  96  oz.  bluestone  per  50 
gallons,  so  that  the  Bordeaux  produced  by  the  preparation  under  notice  would 
be  in  this  case  about  17  times  too  weak. 

If  4  lb.  Leaded  Bordeaux  be  used  per  50  gallons,  the  strength  of  the  lead 
arsenate  would  be  twice  that  recommended  by  this  Department,  and  the 
strength  of  the  Bordeaux  would  be  about  Si  times  too  weak. — A.  A.  Ramsay, 
Principal  Assistant  Chemist. 
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The    Rice    Bc^-tl  {Phaseolus  calcaratns) 
or  so-called  Jerusalem  Pea  (P.  trinervis). 


A.  H.  HAYWOOD,  Manager,  Wollongbar  Experiment  Farm. 

Attention  was  directed  to  the  Jerusalem  pea  by  the  work  of  W.  Fawcett 
on  "  The  Banana,  its  Cultivation  and  Distribution,"  in  which  its  use  as  a 
green  mulch  in  banana  plantations  was  strongly  recommended. 

In  1916  I  obtained,  through  the  courtesy  of  Mr.  Edwin  Cheel,  of  the  Botanic 
Gardens,  Sydney,  a  dozen  seeds  of  the  rice  bean  (which  is  identical  with  the 


V    < 

The  Rice  Bean  (P/uueolug  eaJearalu*)  in  a  Banana  Plantation. 

The  density  of  the  >;i'Owth  is  worth  noting. 

Jerusalem  pea)  and  planted  them  at  Wollongbar  Experiment  Farm  in 
December  of  that  year.  The  first  crop  of  seed  from  these  was  destroyed  by 
iield  mice,  but  a  second  crop  was  produced  the  following  November,  and 
this  provided  seed  enough  for  further  trials  and  distribution. 

A  Richmond  River  banana  grower  to  whom  seed  was  sent,  reported  on  it 
as  follows : — 

"  I  planted  the  rice  bean  seed  in  rows,  between  bananas,  in  virgin,  rocky 
ground,  at  the  same  time  as  the  suckers  last  January.     The  vines  quickly 


290  Agriculttiral  Gazette  of  N.S.W.       .      [April  3,  1920.. 

covered  the  space  between  the  rows,  and  grew  to  a  height  of  2  feet.  The  crop 
produced  a  large  quantity  of  seed  by  April,  and  was  again  flowering  in. 
December.  Where  the  beans  were  sown  no  chipping  whatever  was  required 
from  the  time  of  planting,  whereas  the  chipping  of  weeds  on  the  other 
untreated  portions  of  the  plantation  cost  £5  per  acre." 

Whilst  this  legume  chokes  down  objectionable  weed  growth,  its  presence 
means  the  constant  enrichment  of  the  soil  by  the  accumulation  of  nitrogen 
and  by  the  formation  of  humus.  The  only  obvious  objection  to  this  green 
mulch  system  lies  in  the  fact  that  the  banana  plants  are  to  some  extent  robbed 
of  moisture.  The  loss,  however,  is  not  as  great  as  it  at  first  appears,  as  the 
dense  quantity  of  falling  dead  leaves  completely  covers  the  surface  soil,  and 
so  conserves  moisture.  The  alternative  crop  of  weeds  would  take  up  far  more 
moisture  than  the  legume,  would  add  nothing  to  the  soil,  and  would  cost  money 
to  get  rid  of. 

Unlike  other  legumes  generally  recommended  for  green  mulching,  the  rice= 
bean  vines  are  easily  kept  within  4}ounds,  and  last  longer ;  hence  they  serve 
as  a  more  permanent  mulch.  On  the  North  Coast,  where  torrential  rains 
prevail  every  year,  a  lot  of  surface  soil  may  be  saved  by  the  use  of  this  valuable 
legume. 

Following  is  an  extract  concerning  the  crop  from  "  The  Peas  and  Beans  of 
Commerce,"  an  article  which  appeared  in  the  BvUetin  of  the  Imperial 
Institute,  Vol.  XV,  No.  4,  October- December,  1917.  The  characteristics 
described,  it  may  be  remarked,  tally  exactly  with  those  observed  during  the 
crop's  growth  at  WoUongbar,  where  the  seeds  produced  were  maroon  in 
colour  when  matured  : — 

The  rice  bean  {Phaseolus  calcaratus  Roxb.)  is  found  wild  in  India,  and  is  also- 
cultivated  throughout  the  tropical  zone  from  the  Himalayas  to  Ceylon,  and  to  a  limited 
extent  in  Japan,  China,  Mauritius,  Java,  and  the  Philippines.  It  may  be  grown  at  a 
higher  elevation  than  most  other  pulses,  being  found  at  an  elevation  of  6,500  feet  in  the 
North-west  Province,  and  of  5,000  feet  in  the  Khasia  HUls. 

The  plant  is  an  erect  or  sub-erect  annual,  from  1  foot  to  2  feet  6  inches  high,  withi 
twining  branches  several  feet  in  length  furnished  with  trifoliate  leaves  resembling  those  o6 
the  dwarf  French  bean.  The  young  vegetative  parts  are  clothed  with  short,  fine  white- 
hairs  that  are  deciduous.  The  flowers  are  yellow,  produced  in  short  racemes  comprised, 
of  from  five  to  twenty  flowers;  the  pods  are  slender,  nearly  cylindrical,  3  to  4  inches- 
long,  curved,  with  a  pointed  tip,  and  each  pod  contains  from  eight  to  twelve  seeds. 

According  to  the  variety  and  state  of  maturity,  the  seeds  vary  in  colour  from  straw- 
yeUow  to  greenish-yellow,  brown,  maroon,  or  black.  The  prominent  white  hilum  raised, 
above  the  surface  and  crinkled  at  the  margin  readily  distinguishes  this  species  from  ther 
other  small  seeded  kinds. 

After  three  years'  careful  tests  and  observation,  I  can  strongly  endorse 

the  recommendation  by  Barclay  (W.  Fawcett)  of  the  rice  bean  as  a  green' 

mulch.     The  recommendation  applies  particularly  to  North  Coast  banana 

growers  who  have  (or  intend  to  establish)  plantations  on  steep,  stony  ground.. 

The  beans  should  be  sown  as  soon  as  the  bananas  are  planted ;  two  rows,  3  feet 

apart  between  the  rows  of  bananas,  is  sufficient.    In  this  way  a  small  quantity 

of  seed  (about  4  lb.)  will  plant  an  acre. 
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Poultry  Notes. 

Apeil. 


JAMES  HADLINGTON,  Poultry  Expert. 

The  principal  work  on  the  commercial  poultry  farm  for  this  month  will  be 
the  getting  together  of  the  breeding  stock.  It  is  most  desirable  that  this 
work  be  completed  by  the  1st  May ;  therefore,  where  new  stock  has  to  be 
introduced,  no  time  should  be  lost  in  making  purchases.  The  main  portion 
of  the  work,  however,  is  with  the  hens  and  pullets  that  are  to  be  bred  from ; 
the  male  birds  need  not  be  put  in  the  pens  quite  so  early,  though  it  is 
desirable  that  they  be  in  the  pens  by  the  middle  of  next  month.  Of  course,  i* 
may  not  be  possible  in  every  case  to  make  up  all  the  breeding  pens  required  so 
early,  particularly  the  second-year-hens  portion  of  the  matings.  Many  of  these 
might  be  still  fairly  heavy  in  the  moult,  and  if  they  are  on  a  good  extensive 
run  and  are  being  kej-t  under  better  conditions  than  would  obtain  in  the 
breeding  pens,  it  might  be  advisable  to  leave  them  till  a  little  later.  But  it 
■does  not  follow  that  because  hens  have  not  quite  completed  their  moult  they 
should  not  be  put  into  the  breeding  pens  to  settle  down  before  the  time 
when  they  are  required  for  breeding  from.  That  is  a  matter  where  the 
■discretion  of  the  breeder  should  be  exercised.  One  of  the  most  fatal  mistakes 
made  by  poultry  breeders  is  to  leave  the  mating  of  their  breeding  birds  until 
too  late  in  the  season. 

A  Common  Error. 

One  of  the  errqrs  made  by  poultry  keepers  with  limited  experience  is  to 
•accept  advice  whereby  they  are  induced  to  make  an  attempt  to  hatch  only 
heavy  breeds  at  first,  say  during  the  months  of  June  and  July,  and  to  leave 
the  hatching  of  light  breeds,  such  as  Leghorns,  until  August  and  September. 
This  practice  is  responsible  for  many  thousands  of  late  and  unprofitable 
■chickens  being  hatched.  The  facts  are  that  while,  if  a  discrimination  is  to 
be  made,  it  is,  of  course,  better  that  way  than  the  reverse,  it  is  far  preferable 
to  have  some  early  chickens  of  both  breeds.  Unless  this  is  done,  the  light 
breeds  will  very  soon  deteriorate  just  by  reason  of  the  fact  of  being 
<30ntinually  hatched  too  late,  and  the  impossibility  of  securing  well-matured 
stock  to  breed  from  the  following  year.  Thus  the  effects  of  late  hatchings 
«,re  cumulative,  to  the  detriment  of  the  breed. 

Then  again,  there  are  but  comparatively  few  poultry  keepers  who  can 
•ensure  sufficient  eggs  of  one  breed  {if  they  keep  two  breeds)  to  enable  them  to 
keep  their  incubators  full  so  early  in  the  season.  This  will  be  better  understood 
when  it  is  stated  that  the  highest  average  egg-laying  made  in  one  year  in  the 
competitions  at  Hawkesbury  Agricultural  College  was  seventeen  eggs  per 
pullet  for  the  month  of  June  for  first-year  hens,  and  six  eggs  per  hen  for  the 
same  month  in  the  case  of  second-year  hens  ;  seeing  that  these  are,  all  selected 
hens  representing  the  best  that  their  owners  could  bring  up,  it  is  not  likely 
that  the  average  farm  pullet  or  ben  will  come  up  to  this  record,  although,  as 
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in  the  competitions,  individual  pens  will,  of  course,  put  up  higher  tallies. 
Probably  the  June  average  for  birds  penned  for  breeding  purposes  would  be 
nearer  eight  and  three  i-espectively.  However,  the  fact  remains  that  the- 
average  poultry  farmer  finds  it  difficult  to  secure  sufticient  eggs  irojfi  his 
breeding  pens  in  June  to  enable  him  to  set  all  that  are  desirable,  and  he  has 
generally  to  be  content  with  what  be  can  get.  This  is  all  the  more  reason 
why  he  should  set  all  the  suitable  eggs  available,  whether  from,  heavy  or 
light  breeds,  because  whatever  may  be  said  against  early  ha.tching  of  light 
breeds  one  thing  is  certain,  as  many  are  now  being  brought  to  realise,, 
namely — early  hatching  is  prefemble  to  late  hatching  in  any  breed. 

Another  Mistake. 

Another  error  that  is  creeping  into  the  poultry  industry  is  the  idea  of 
attempting  to  hatch  all  the  chickens  in  the  space  of  a  month  or  six  weeks. 
Such  notions  have  followed  the  introduction  of  mammoth  incubators  and. 
certain  classes  of  broo<lers,  )ind  while  mammoth  machines  have  their 
legitimate  place  in  the  industry,  in  the  case  of  the  smaller  farmer  big 
facilities  for  hatching  often  prove  his  undoing.  It  appears  tempting  to  the 
beginner,  and,  I  fear,  to  many  others  whose  experience  should  have  taught 
them  differently,  to  hatch  out  practically  all  the  chickens  in  one  or  two  lots- 
in  what  they  consider  the  best  month,  put  them  through,  and  have  done  with 
the  rearing  season,  instead  of  spreading  it  over  double  the  time.  The  great 
drawbjicks  to  this  idea  are,  firstly,  that  to  secure  efficient  working  it  involves- 
a  great  expenditure  on  brooder  equipment,  which  is  the  most  expensive  item 
in  equipping  a  poultry  farm  ;  and,  secondly,  that  the  attendant  himself,  as- 
well  as  well  as  the  equipment,  is  usually  unable  to  cope  with  the  number  of 
chickens  to  be  handled  in  so  limited  a  time.  Nor  does  the  trouble  stop  here> 
The  whole  rearing  equipment  for  the  later  stages  becomes  congested,  too. 
many  growing  stock  have  to  be  put  together,  with  the  attendant  con- 
sequences— poor  development,  sickness  and  often  enormous  losses,  followed^ 
finally,  by  the  breakdown  of  the  farm. 

On  the  other  hand,  it  the  hatching  is  started  as  soon  as  eggs  are  obtainable 
in  June,  the  eggs  being  set  as  they  become  available,  and  one  incubator 
after  another  filled  in  consecutive  order  until  the  whole  capacity  is  occupied,, 
the  chickens  will,  of  course,  be  hatching  in  the  same  order,  be  easier  to- 
handle,  and  can  be  given  better  conditions  during  the  six  weeks  in  the 
brooders  and  right  through  all  the  rearing  stages  than  would  bo  possible  if 
too  large  a  number  were  brought  out  at  once. 

A  poultry  farmer  desiring  to  rear  1,000  chickerus  between  the  Ist  June 
and  the  middle  of  September  should  be  able  to  obtain  these  by  the  use  of 
two  120  to  140-eggs  and  one  240  or  360-eggs  capacity  incubators,  and  eight 
brooder  units  of  100-chicks  capacity  (day  olds),  thinning  the  number  in  each 
brooder  down  first  to  seventy-five,  and  then  to  fifty,  as  they  progress  in  age 
and  size,  as  previously  advocated  in  these  notes.  On  the  other  hand,  if  a  large 
number  of  eggs  are  to  be  put  down  at  one  time  it  usually  means  waiting  until 
well  on  in  July  before  they  become  available^and  if  good  hatches  are  .secured 
the  number  of  brooder  units  mentioned  is  inadequate  to  allow  of  thinning 
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out  after  the  first  three  weeks.  The  plan  advocated  here  allows  of  the  first 
batches  of  chickens  being  pushed  forward  out  of  the  way  of  the  progressive 
hatchings,  and  a  sraallei'  brooder  capacity  can  handle  them  with  more 
facility  ,than  would  be  the  case  where  too  many  were  hatched  at  one  time, 
even  were  eggs  available — and  they  generally  arc  not  until  some  of  the 
most  valuable  weeks  are  lost.  Ihis  advice  will  probably  bo  regarded  as 
"out-of-date"  by  people  perhaps  not  wholly  disinterested,  but  the  tragedy 
of  failure,  and  the  abnormal  wastage  of  chicken  life  that  took  place  during 
the  past  rearing  season  (the  result  of  "get  chickens-quick "  methods)  is 
cause  for  sounding  a  note  of  warning.  If  the  loss  of  chickens  was  the  only 
result  the  case  would  be  less  serious,  but,  unfortunately,  it  is  not.  The 
conditions  that  cause  such  great  mortalitj*  result  also  in  loss  of  physique  and 
stamina  in  the  survivors. 

The  nio.'-al  is  that  poultry  farmers  should  aim  at  rearing  only  the  number 
of  chickens  that  can  be  safely  put  through  their  equipment,  and  should 
extend  the  hatching  over  a  sufiicient  length  of  time  (within  the  season,  of 
course)  to  enable  them  to  rear  thrifty  stock,  which  alone  will  pay,  particularly 
in  these  times  of  high  cost  of  feeding. 

This  is  the  season  of  the  year  when  all  these  considerations  should  come 
into  focus,  and  when  complete  plans  can  be  made  that  may  prevent  much  cf 
the  loss  referred  to  above. 


Some  Causes  of  Premature  Staleness  in  Eggs. 

ExERACTS  from  a  correspondent's  letter,  with  the  opinion  expressed  by  the 
Poultry  Expert  on  the  issue  raised  : — 

"  My  surplus  of  eggs  is  sold  every  Saturday  to  a  grocer.  No  egg  ia  more 
than  seven  days  old  when  it  reaches  him,  yet  he  complains  that  some  of 
them  are  bad.  .  .  .  The  nests  are  on  the  ground  and  in  wet  weather 
the  eggs  are  very  often  muddy  when  gathered,  and  have  to  bo  soaked  in 
cold  water  and  the  mud  rubl>ed  off  when  it  is  soft  enough.  .  .  .  The 
eggs  are  placed  each  night  in  a  butter  box  with  a  lid  on — without  packing, 
just  piled  on  top  of  one  another.  While  waiting  to  be  sold  at  the  grocer's 
they  are  kept  in  an  open  butter  box  under  the  counter." 
.  .  "  Eggs  kept  for  seven  days  after  being  washed  would  be  most  likely  to  go 
bad — they  would  certainly  be  stale.  Again,  when  eggs  are  being  washed, 
especially  if  large  numbers  are  put  into  a  quantity  of  water,  many  are  likely 
to  become  fractured,  and  would  deteriorate  rapidly.  Washing  removes  the 
natural  protection  from  the  egg  and  gives  access  to  bacteria.  Soiled  eggs 
are  better  left  unwashed  until  the  day  on  which  they  are  to  be  packed  ; 
in  the  meantime  they  should  be-kept  quite  dry. 

"  Concerning  the  method  of  storing  mentioned,  it  must  be  pointed  out 
that  if  the  butter  boxes  used  were  in  the  slightest  degree  tainted  the  odour 
would  be  conveyed  to  the  eggs.  Seven  days  is  rather  a  long  time  to  keep 
eggs  before  marketing — particularly  in  summer  time.  Ii  is  conceivfible  that 
the  grocer  to  whom  those  in  question  were  sold  might  have  kept  them 
another  week  exposed  to  the  air  and  perhaps  draughts.  In  such  event 
they  would  certainly  not  be  fresh." 

0  . 
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Orchard  Notes* 

April. 


W.  J.  ALLKN  and  W.  le  GAY  BRERETON. 

Harvesting. 
In  the  tableland  districts  the  harvesting  of  late  apples  and  pears  will  still  be 
Iq  progress.  Often  when  the  market  is  not  good,  these  are  not  rushed  away, 
but  kept  either  in  ordinary  or  cool  storage.  Those  intending  to  operate  in 
this  way  should  keep  in  luind  that  care  in  picking  and  the  subsequent 
handling  of  fruiu  are  big  factors  in  its  keeping  qualities,  and,  as  has  been 
pointed  out  more  than  once  of  late  in  thes3  notes,  the  fruit  should  only  be 
picked  while  it  is  cool  and  then  kept  as  cool  as  possible.  The  stems  should 
not  be  broken  out  of  the  fruit  when  picking,  for  when  this  is  done  the  flesh 
of  the  fruit  is  exposed,  and  decay  is  likely  to  set  in  earlier  than  if  the  stalk 
is  kept  intact. 

If  for  any  reason  picking  during  the  warmer  part  of  the  day  is  unavoidable, 
the  fruit  should  be  exposed  to  the  cool  air  of  the  night  before  being  cased  up. 

Green  Manuring  and  Cultivation. 

In  districts  where  the  rainfall  is  usually  sufficient  to  permit  this  practice ^ 
crops  for  ploughing  under  later  can  still  be  sown  this  month,  but  as  a  rule  it 
is  better  to  get  them  in  earlier.  In  districts  where  the  rainfall  is  limited,  it 
is  a  good  practice  to  plough  early  in  the  autumn  so  that  all  the  rain  that 
falls  between  the  time  of  ploughing  and  the  spring  is  stored  for  the  trees  for 
the  following  season. 

Planting. 

In  the  coastal  districts  where  the  autumn  is  mild  and  frost  is  not  likely  to 
occur,  planting  of  citrus  trees  can  be  continued  this  month,  provided  the  soil 
is  in  moist  enough  condition.  Care  should  be  taken  that  the  roots  are  not 
exposed  and  allowed  to  dry  during  transplanting  from  nursery  to  orchard. 
If  dry  weather  sebs  in  after  planting  it  may  be  necessary  to  water  newly- 
planted  trees.  Orders  should  now  be  lodged  with  nurserymen  for  deciduous 
trees  required  for  planting  this  winter.  If  anything  has  hitherto  prevented 
the  ploughing  and  subsoiling  of  land  intended  for  planting  this  season,  it 
should  be  done  as  soon  as  possible.  The  advantage  of  having  this  done  some 
months  before  planting  is  that  any  rains  that  fall  during  the  interval  are 
absorbed  and  retained  for  the  trees,  and  one  can  make  more  certain  of  the 
soil  being  in  right  condition  for  planting  when  that  season  arrives.  More- 
over, the  soil  is  sweetened,  and  stiff  soils  are  more  effectively  and  cheaply 
brought  into  crumbly  condition  by  the  weather  than  can  be  done  by  any 
implement.  Where  any  refills  are  to  be  made  in  the  orchard,  a  large  hole 
should  be  excavated  where  the  tree  is  to  stand  and  filled  with  fresh  soil ; 
this  gives  the  new  tree  a  better  chance  to  make  fair  headway.  If  manure  is 
also  used,  it  should  be  well  mixed  with  the  soil.     It  must  be  remembered 
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that  a  "  refill "  amongst  old  established  trees  has  an  unequal  chance  against 
the  older  trees,  and  it  therefore  requires  special  attention  at- planting 
and  for  several  seasons  afterwards,  to  enable  it  to  make  satisfactory  headway. 

Liming  and  Manuring. 

The  autumn  is  a  good  time  to  carry  out  liming.  If  quicklime  is  used  it 
should  be  distributed  in  heaps  over  the  land  and  covered  with  soil.  When 
the  lime  is  slaked  it  should  be  spread  evenly  over  the  surface  and  cultivated 
in.  If  crushed  quicklime  is  used,  it  can  be  spread  direct  and  cultivated  in. 
A  bulletin  on  liming,  which  deals  fully  with  this  subject  and  explains  the 
action  of  various  forms  of  lime,  can  be  obtained  on  application  to  the  Under 
Secretary  and  Director,  Department  of  Agriculture,  Sydney.  Growers  would 
be  wise  to  study  this  publication  before  purchasing  any  form  of  lime. 

This  is  also  a  good  time,  provided  the  soil  is  not  too  wet,  to  cart  out  and 
spread  amongst  the  trees  any  farmyard  manure  that  has  accumulated ;  this 
will  then  be  ploughed  under  in  the  regular  ploughing  of  the  orchard.  These 
remarks  also  apply  to  the\ application  of  fresh  soil  or  bush  scrapings. 

Gitnu  Scale. 
Provided  the  trees  are  in  strong  enough  condition  it  is  not  too  late  to 
fumigate  to  rid  them  of  red,  brown  olive,  or  wax  scale  or  of  ^vhite  lice.  In  fact 
one  of  the  advantages  fumigation  has  over  spraying  is  that  it  can  be  left 
until  the  eggs  have  completed  hatching,  \\  ithout  danger  of  those  that  have 
hatched  earlier  becoming  too  old  to  kill. 


Energy  and  its  Eelation  to  the  Life  of  Bees. 

The  answer  to  the  question  "  What  is  tlie  a\erage  life  of  the  worker  bee?" 
is  of  great  importance  to  the  apiarist,  for  when  the  conditions  that  govern 
the  period  of  existence  are  understood  something  might  be  done  toward 
making  it  (at  a  desired  time)  considerably  longer.  The  length  of  life  of  the 
worker  bees  is  governed  by  the  energy  they  put  into  their  work.  For 
instance,  during  a  honey  flow,  when  the  condition  of  the  colony  is  normal, 
with  young  bees  hatching  freely,  the  bees  put  so  much  energy  into  their 
work  that  they  become  quite  aged  and  usually  succumb  in  six  or  seven 
weeks.  Again,  if  any  abnormal  condition  (such  as  the  loss  of  the  queen) 
takes  place,  then  to  some  extent  the  bees  will  reserve  their  energy  so  that 
their  lengthened  life  will  give  the  colony  a  chance  to  recover.  The  period  at 
which  this  conservation  of  energy  is  most  desirable  is  during  the  winter, 
and  it  is  at  this  season  that  the  apiarist  himself  may  help.  If  wintered  in  a 
good  hive  with  ample  stores  under  favourable  conditions,  the  young  bees  of 
a  populous  colony  will  come  into  Spring  with  comparatively  undiminished 
energy,  so  great  is  their  power  at  this  period  of  conserving  their  vitality. 
The  case  of  a  colony  in  a  low-class  hive,  which  has  excessive  space  or 
in3ufl5.cieat  stores,  or  which  allows  a  draught  through  the  cluster,  is  very 
ditierect;  the  draughty  state  of  the  hive  necessitates  considerable  activity 
on  the  part  of  the  bees  in  order  that  the  temperature  may  be  maintained, 
and  the  extra  energy  proportionally  shortens  their  lives.  InsufBcient  stores, 
on  the  other  hand,  cause  the  bees  to  economise  and  so  to  lower  their 
vitality. — W.  A.  Goodacre,  Senior  Apiary  Inspector. 
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Agricultural  Bureau  of  New  South  Wales* 

Its  Usefulness  to  Primary  Producers. 
The  war,  the  influenza  and  the  drouglit  have  greatly  reduced  the  activity  of 
the  Bureau  throughout  the  State.  But  the  war  is  over,  repatriation  is 
practically  completed,  and  the  prospects  of  more  prosperous  days  appear. 
Old  conditions  no  longer  prevail — perhaps  never  will — and  a  vigorous  pro- 
gramme of  putting  more  men  on  the  land,  and  of  inviting  agricultural 
immigration  is  in  full  swing. 

While  awaiting  repatriation  many  young  farmers  have  had  invaluable 
insight  into  the  principles  of  co-operative  buying  and  selling,  the  management 
of  stud  fanns,  and  the  working  of  intensive  cultivation  areas. 

On  the  other  hand,  many  of  the  men  who  are  obeying  the^ advice  "  Go  on 
the  land,  young  man,"  have  done  so  without  experience  of  actual  farming. 

The  problem  of  to-day  is  greater  production^  and  the  development  of  the 
means  of  primary  production  is  the  aim  of  this  Department,  'and  the 
definite. object  of^very  one  of  its  officers. 

The  DepartnK^nt  is  anxious  to  provide  a  much  more  vigorous  and  extensive 
organisation  of  the  Bureau  than  in  the  past,  N\:ith  a  view  to  bringing  these 
increasing  interests  together.  No  locality  should  be  without  its  branch  in 
days  like  these. 

Branches  of  the  Bureau  should  aim  at — 

1.  Increasing  the  number  of  Farmers'  Experiment  Plots. 

2.  Encouraging  community  spirit  and  enterprise,  with  a  view  to  the 

development  of  rural  industries. 

3.  Promoting    a   feeling   of  confidence   and   cooperation  between  the 

Department  and  producers,  so  that  correct  data  of  all  branches  of 
production  may  be  quickly  gathered  and  as  quickly  disseminated. 

4.  Becoming  centres  of  agricultural  intelligence  at  which  old  hands  may 

freely  and  quickly  learn  the  methods  and  appliances  that  the 
returned  men  have  seen  successfully  used  elsewhere,  and  at  which 
new  settlers  may  expect  to  profit  by  the  experience  of  older  farmers 
in  the  district. 

5.  Establishing   systems   of   co-operation  that  will  allow  of  wholesale 

buying  of  raw  materials,  reduction  of  freights  and  commissions,  the 

establishment  of  control  grades,  standards  for  packing,  &.O.,  and  that 

will  also  control  distribution,  supply,  capital  and  labour,  and  gene- 

I'ally  simplify  the  supply  of  the  farmer's  innumerable  requirements. 

To  assist  the  development  of  the  Bureau,  the  Department  has  appointed 

Mr.  C  C,  Crane,  B.A.,  to  the  position  of  Organising  Inspector  of  the  Bureau. 

Mr.  Crane  made  a  special  study  of  agricultural  organisation  and  development 

in  Great  Britain  under  the  auspices  of  the  A.I.F.  Educational  Service." 
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Suggested  Subjects  for  Bureau  Meetings. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of 
branches  meet  without  having  any  particular  subject  before  them.  In  such 
a  case,  one  of  the  following  paragraphs  may  provoke  a  useful  discussion  : — 

What  quantity  of  seed  is  sown  for  wheat,  oats  and  barley  in  your  district  ? 
What  differetices  do  you  make  in  quantity  of  seed  as  between  one  variety  and 
another,  and  as  between  early  and  late  soioings  /  Under  your  special  con- 
ditions, do  you  find  it  advisable  to  (jive  a  heavy  sowing  or  a  light  one, 
remembering,  of  course,  that  a  heavy  sowing  in  one  district  is  a  different 
matter  from  a  heavy  sowing  in  another  district? 

Do  you  practise  selection  of  seed  maize  in  the  field?  If  so,  what  characters 
do  you  select  for,  and  what  advantages  Itave  you  observed  attend  the  practice  ? 

Have  you  tried  ploughing  the  orchard  immediately  after  the  removal  of  the 
fruit  ?  The  ground  is  hard  and  breaks  up  lumpy,  but  some  growers  have 
found  that  it  retains  the  uxinter  rains  better  and  that  the  extra  cost  for  plough- 
shares is  fully  covered  by  the  extra  moisture  conserved.  Do  you  think  this 
would  apply  under  your  conditions  f 

Have  you  tried  fumigating  citrus  as  against  spraying  for  scale  insects  ?  If 
so,  which  did  you  find  the  more  efiecUve  and  the  cheaper  ? 

Which  do  you  prefer — to  run  the  herd  bull  with  the  cows  or  to  paddock  him 
separately  ?  If  the  bull  is  run  loith  the  coios,  how  do  you  regulate  tlie  fiow  of 
milk  to  the  season  ?  It  is  generally  considered  that  the  spread  of  disease  is 
limited  by  paddocking  the  bull ;  have  you  had  any  experience  that  supports 
that  vievj  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  oj 
the  various  Btanches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  the  opinions  expressed. 

Bimbaya. 

At  a  meeting  held  on  23rd  February,  the  subject  set  down  for  discussion 
was  "  The  work  of  the  Bureau  and  how  best  to  extend  its  spheie  of  useful- 
ness." The  subject  was  keenly  discussed,  the  majority  of  members  taking 
part. 

Members  were  generally  agreed  that  the  branch  had  done  much  good  work 
and  had  fully  justi6ed^its  existence.  The  Lending  Library  was  a  splendid 
thing,  and  the  majority  of  the  membev.s  made  use  of  it  as  a  means  of 
extending  their  knowledge.  By  bringing  road  requirements,  &c.,  under  the 
notice  of  the  shire  councils  much  useful  work  was  being  done.  Besides 
forwarding  weed  and  insect  pests  to  the  Department  for  identification,  the 
branch  attended  to  the  acclimatisation  of  fish  in  local  streams,  and  did  all  in 
its  power  otherwise  to  assist  its  members.  One  speaker  stated  that  the 
knowledge  he  had  gained  from  the  Bureau  in  connection  with  the  remedies 
for  the  cure  of  scours,  &c.,  in  calves  satisfied  him  as  to  the  value  of  the 
institution,  and  every  farmer  in  the  district  should  be  an  active  member. 

It  was  thought  that  if  the  branch  could  impress  upon  its  members  the 
necessity  for  regular  attendance  at  meetings,  much  more  good  work  might 
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be  done.  Each  individual  member  could  assist  in  some  way,  and  if  all  did 
so  the  Bureau  would  eventually  become  an  institution  of  which  its  members 
might  be  proud. 

The  subject  chosen  for  discussion  at  next  meeting  is  "  Should  the  average 
nxmiber  of  live  stock  on  the  farm  be  increased  or  decreased,  and  why  ?" 

Goraki. 

A  well  attended  meeting  of  this  branch  was  held  on  2l8t  January.  The 
principal  matter  under  discussion  was  the  preparation  of  the  exhibit  for  the 
annual  show  which  is  to  be  held  in  May.  It  is  anticipated  that  the  exhibit 
will  be  a  record  one.     Great  enthusiasm  was  shown  by  members  to  this  end. 

Cordeauz-Goondarin. 

A  meeting  of  this  branch  was  held  on  29th  January,  when  ten  members 
were  present. 

After  the  general  business  of  tlie  evening  had  been  dealt  with,  the  apple 
trophy  at  Wollongoug  show  and  the  question  of  sugar  supplies  for  jam 
making  were  discussed. 

The  usual  monthly  meeting  of  the  members  was  held  on  26th  February. 
The  attendance  numbered  eighteen. 

The  branch  staged  the  usual  apple  trophy  at  the  Wollongong  show  early 
in  March  ;  the  exhibit  received  much  favourable  comment.  The  trophy 
is  on  the  same  principle  as  that  at  the  Sydney  Royal  Show,  consisting 
of  about  thirty  cases,  and  comprising  some  twenty-tive  varieties.  Some 
twenty  growers  contributed  fruit.  The  fiuit  was  aftervrards  disposed  of  at 
good  prices. 

Gotta  Walla. 

This  branch  held  the  usual  monthly  meeting  on  2nd  February  ;  eleven 
members  were  present. 

Mr.  T.  J.  Kennedy  read  a  very  helpful  paper  entitled  "  How  to  fill  in  your 
State  Income  Tax  Return."  Preliminary  arrangements  were  made  for 
staging  the  non-competitive  exhibits  at  local  shows. 

Dural. 

Considerable  activity  is  being  shown  by  this  branch.  At  the  last  meeting 
held  on  20th  February,  twelve  new  members  were  enrolled. 

A  discussion  tcoTv  place  on  the  questions  asked  in  the  February  issue  of 
the  Gazette,  and  it  was  agreed  that  early  sowing  is  preferable,  especially  for 
Grey  field  peas,  which  are  planted  as  early  as  February,  and  that  Grey  field 
peas  give  the  biggest  yield  of  greenstuff  if  sown  early. 

Glenorie. 

A  meeting  of  this  branch  was  held  on  31st  January,  when  nine  new 
members  were  enrolled. 

The  Vice-chairman,  Mr.  E.  King,  gave  a  report  on  the  motor  trip  to  the 
Hawkesbury  Agricultural  College.  Twenty-eight  of  the  members,  together 
with  their  wives,  visited  the  College,  and  after  lunch  visited  the  orchard  in 
company  with  Principal  H.  W.  Potts,  who  explained  the  different  varieties 
of  fruit  trees  and  their  growth.  The  party  then  divided  into  two  sections. 
One  half— the  members  interested  in  poultry — were  taken  in  cliarge  by 
Mr.  Lawrence,  who  showed  them  the  competition  pen?,  College  stock, 
incubation   and    brooding  houses,   and   gave  them  a  good  idea  cf   the  way 
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young  stock  were  handled,  and  any  other  information- required.  The  feed 
room  was  also  visited  and  feeding  and  mixing  processes  discussed.  The 
remainder  of  the  party,  under  the  guidance  of  the  Principal,  visited  the 
piggeries,  and  finally  the  cattle  sections,  where  a  good  view  of  the  cattle  and 
of  milking  by  machines  was  afforded.  Afternoon  tea  marked  the  conclusion 
of  a  very  interesting  and  instructive  4ay.  A  vote  of  thanks  was  accorded 
the  Principal  and  Mr.  Lawrence. 

Kellyville. 

A  meeting  was  held  on  6th  March  when  four  new  members  were  elected. , 
It  was  stated  that  the  branch  won  the  first  prize,  £3  3s.,  at  the  Castle  Hill 
show."    The  exhibit  was  afterwards  sold  at  auction  and   realised  £8  8s.  6d., 
which  sum  was  donated  to  the  Parramatta  District. Hospitals 

\  Inverell. 

The  annual  meeting  of  the  branch  was  held  on  5th  March,  Mr.  C.  Lenthal 
presiding.  The  seci'etary's  report  showed  that  the  year  had  been  one  of 
useful  activity,  valuable  lectures,  papers,  And  demonstrations  having  been 
given.  The  balance-sheet  disclosed  a  debit  of  £1  7s.  9d.,  which  would  be 
covered  when  the  subsidy  was  jmid.  The  election  of  officers  resulted  thus  : — 
Chairman,  Mr,  C.  Ditzell ;  Vice-chairmen,  Messrs.  C.  Lenthal  and  \V.  R. 
Fry ;  Hon.  Secretary  and  Ti*easurer,  Mr.  W.  Kook ;,  Auditor,  Mr.  T. 
Knapton. 

Lidcombe. 

At  the  monthly  meeting  held  on  9th  February,  Mr.  Finch  gave  a  short 
lecture  on  the  arrangement  and  judging  of  flowers,  explaining  the  different 
points  taken  into  consideration  by  the  judge.  There  was  a  good  display  of 
flowers  for  the  monthly  competition,  and  by  using  them  for  illustration  Mr. 
Finch  was  able  to  point  out  many  mistakes  which,  once  corrected,  are  rarely 
repeated.     A  hearty  vote  of  thanks  was  passed  by  acclamation. 

Lower  Portland. 

At  the  meeting  of  members  on  3rd  February,  a  paper  on  pruning  was 
read  by  Mr.  G.  M.  Blundell.  The  paper  was  much  appreciated  by  those 
present  as  setting  forth  practical  experience,  and  it  provoked  a  useful 
discussion. 

March. 

A  meeting  of  this  branch  was  held  on  16th  February. 

During  the  evening  a  paper  on  simple  tests  for  .soils  and  also  dealing  with 
necessary  plant  foods  was  read  by  the  secretary,  Mr.  R.  Parker.  The 
following  extracts  are  taken  from  it. 

Necessary  Plant  Foods. 

There  are  thirteen  essential  elements  of  plant  food,  and,  of  these,  three— nitrogen, 
phosphorus  and  potash 7-are  often  deficient.  Water  supplies  oxygen  and  hydrogen, 
while  carbon  comes  from  the  air. 

Nitrogen  is  the  most  important  element,  and  this  the  farmer  can  add  to  his  soil  bjr 
3upj)lying  humus.  It  comprises  part  of  all  green  and  woody  parts  of  plants.  If  in- 
sufficient nitrogen  is  present,  provided  the  water  is  sufficient,  plants  tend  to  be  dwarfed 
and  to  lack  vitality,  while  too  much  nitrogen  (the  water  content  being  the  same)  is 
shown  by  excessive  growth — note  any  old  sheep  camps.  Hence  all  crops  that  are  pro- 
duced for  their  leaves — as  cabbage,  lettuce,  spinach,  rape,  &c. — require  a  lot  of  nitrogen, 
but  in  the  case  of  turnips,  beans,  peas  and  other  legumes,  too  much  nitrogen  produces 
leavea  and  stalks  at  the  expense  of  roots  or  fruits. 
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Hnmus  adds  nitrogen  to  the  soil.  Humus  is  insoluble,  but  in  the  soil  it  is  acted  upon 
y  certain  bacteria,  which  make  it  available  as  »  plant  food. 

The  air  consists  of  about  four-fifths  nitrogen,  but  this  is  net  available  to  most  plants. 
Certain  of  them,  legumes  (beans,  peas,  clover,  &c. )  have  the  power  of  drawing  the 
nitrogen  from  the  air,  and  storing  it  in  root  nodules — hence  the  value  of  leguminous 
crops.  The  crops  can  be  fed  off,  and  then  ploughed  in,  the  ground  being  enriched  both 
by  the  manure  and  by  the  nitrogen  on  these  nodules.  Nitrogenous  manures  must  not  bo 
applied  to  bguminous  crops. 

Phosphorus  does  not  occur  in  natiire  in  tlic  free  state,  but  usually  in  the  foim  of 
phosphates.  Phosphoric  acid  is  next  in  importanca  to  nitrogen,  and  is  contained  in  all 
soils,  though  in  variable  quantities  ;  it  forms  the  stiffening  matter  in  the  stalks  of  plants, 
such  as  cereals,  and  is  necessary  to  produce  strength  and  vigour  in  young  plants.  When 
humus  decaj's  it  makes  phosphoric  acid  available,  hence  deficiency  in  humus  means  less 
phosphoric  acid.  Bones  and  phosphatic  rocks  (among  the  chief  sources  of  phosphor.'c 
aci  1)  are  not  soluble  in  \yater,  and  they  are  chemically  treated  to  change  the  various 
phosphates  into  superphosphate,  culphide  super,  and  Thomas'  phosphate.  Other  sources 
of  phosphatic  manures  are  guanos,  or  manures  of  birds,  which  are  found  on  the  islands 
in  the  Pacific  and  Atlantic  Oceans. 

Potash  is  the  most  important  mineral  plant  food,  and  is  necessary  to  procuce  woody 
tissues  and  starch.  It  is  specially  beneficial  to  fruit  plants,  root  crops  and  potatoes. 
Like  pliosphoric  acid,  potash  becomes  available  througli  the  decay  of  humus.  Moreover, 
farmyard  manures  contain  potash  in  soluble  form,  and  wood  ashes  also  supply  it,  though 
in  comparatively  small  quantities.  This  is  the  reason  why  new  lands  which  have  been 
cleared  by  burning  off  respond  so  well  to  potatoes,  as  the  potash  the  tree  absorbed  from 
the  soil  remains  in  the  ashes. 

Certain  soils  (wet  and  boggy  soils,  for  example)  are  wanting  in  certain  materials 
necessary  to  plant  life,  being  sour  or  acid.  In  many  cases  this  is  noticeable  by  the 
reeds,  sedges,  &c.,  that  flourish  to  the  exclusion  of  all  else.  The  usual  test  for  acidity 
in  soils  is  nlue  litmus  paper.  If  acid,  the  litmus  turns  red.  As  there  are  other  factors 
which  also  act  on  litmus  in  the  same  way,  this  is  not  always  a  reliable  test.  Even 
cultivated  soils  nearly  always  possess  an  acid  reaction.  The  remedy  in  such  cases  is 
drainage  with  the  application  of  lime,  say  1  ton  per  acre,  or  8  oz.  per  square  yard. 
Some  growers  apply  as  much  as  .3  tons  per  acre. 

Dei'ARTMENT.\l  Note. — The  Chemist  points  out  that  the  paper  does  not  refer  to  lime 
— an  important  requirement  of  soils,  which  has  often  to  be  artificially  supplied. 

Middle  Dural. 

At  a  meeting  of  this  branch  on  20th  February,  the  questions  asked  in  the 
January  Agricultural  Gazette  were  discussed. 

As  to  the  topping  of  maize,  members  considered  it  worth  doing ;  it 
decidedly  improved  the  sixe  of  the  cob  and  grain,  and  it  provided  green 
fodder  for  stock.  The  best  time  to  top  was  just  after  the  flower  or  tassell 
had  become  dry. 

For  green  manuring,  barley  and  green  peas  were  regarded  as  about  the 
best,  the  legufnes  being  well  sown  with  the  cereal.  If  sown  early  they  got 
the  winter  rains  and  did  not  rob  the  trees  of  moisture. 

The  best  way  to  deal  with  peach  tip  moth,  it  was  stated,  was  to  pinch  off 
the  tips  as  soon  as  they  wilted,  as  at  that  time  the  grubs  would  be  about  half 
grown  and  would  be  easily  destroyed,  and  the  tree  would  shoot  again  quickly. 
The  tips  should  not  be  left  until  quite  dead  as  the  grub  would  then  have 
escaped.     Bandaging  had  not  been  tried,  as  it  involved  more  work. 

Depaktmental  Note. — The  Chief  Inspector  remarks  that  his  experience  is  that  the 
yield  of  maize  is  reduced  by  topping  when  done  early  enough  to  yield  tops  of  good 
feeding  value.  If  done  later  so  as  not  to  affect  the  yield,  the  operation  has  not  been 
warranted  on  account  of  the  cost  and  the  smaller  amount  of  fodder  of  lower  feeding  value 
obtained. 

The  Government  Entomologist  remarks  that  if  everyone  pinched  the  tips  infested  with 
peach  tip  moth  as  soon  as  they  showed  signs  of  wilting,  it  would  be  all  right,  but  very 
few  do  this  and  when  the  tips  are  dead  it  is  too  late.  Attention  to  the  young  shoots 
with  bandaging  will  certainly  much  reduce  the  damage  to  the  peaches  the  pest  do  later  on. 
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Milbrulong. 

The  monthly  meeting  was  held  on  2nd  February,  when  forty-two  members 
attended.  The  membership  fee  was  raised  to  2s.  6d.  to  provide  a  fund 
for  the  purchase  of  library  books. 

At  the  close  of  the  usual  business  an  interesting  lecture  was  given  by  Mr. 
G.  C.  Sparks,  Inspector  of  Agriculture,  his  subject  being  "  Dry  Farming." 
The  lecture  was  most  instructive  and  at  its  close  many  questions  were  asked, 
and  answered  to  the  entire  satisfaction  of  all  present. 

On  the  following  day  Mr.  Sparks  inspected  the  area  of  ground  provided 
by  Messrs.  Lynch  Bros,  for  the  purpose  of  conducting  grass  plots. 

Springside. 

Respecting  a  parcel  of  seed  wheat  of  diflferent  varieties  sent  for  trial 
some  months  ago,  the  secretary  reports  that  Bomen  and  Yandilla  King 
proved  the  best  for  grain,  but  as  this  is  not  a  wheat-growing  district  in  the 
ordinary  sense  further  trials  are  not  contemplated  in  this  direction.  Cleve- 
land is  suitable  for  both  hay  and  grain  and  is  therefore  a  good  all-round  .^ 
wheat  for  the- district.  Zealand  is  the  best  hay  wheat  for  local  conditions, 
but  Major  is  very  unsuitable  though  an  average  grain  yielder. 

The  manure  tests  with  100  lb,  and'50  lb.  superphosphate  per  acre  showed 
little  difference,  the  rainfall  being  insufficient.  Both  plots,  however,  showed 
a  better  body  of  hay  than  there  was  where  no  manure  T^as  used. 

St.  John's  Park. 

Mr.  LaflFer,  Viticultural  Expert,  visited  this  district  on  26th  February, 
and  gave  a  budding  and  grafting  demonstration  in  the  afternoon,  and  a 
lecture  at  night,  both  of  which  were  much  appreciated.  Arrangements  have 
been  made  for  Mr.  C.  Pedersen  to  lecture  at  St.  John's  Park  on  dairying 
at  an  eaily  date. 

Tingha. 

The  usual  monthly  meeting  was  held  on  6th  March,  fifteen  members  being 
present. 

The  branch's  coming  exhibition  was  discussed.  The  decision  was  arrived 
at  not  to  support  the  Kelly ville  branch  in  protesting  against  the  proposed 
orchard  tax.  A  programme  was  arranged  for  the  next  six  months,  several 
members  promising  to  read  papers  on  various  subjects. 

Windsor. 

A  lantern  lecture  was  delivered  to  the  members  of  this  branch  by  Mr. 
H,  G.  Smith,  Apiarist  at  Hawkesbury  Agricultural  College,  on  lOth 
Februaiy.  About  forty  members  and  visitors  were  present.  The  subjects 
chiefly  dealt  with  were  :  Modem  methods  of  apiculture,  hives  and  their 
construction,  handling  of  colonies,  swarming,  selection  of  breeding  stock, 
production  and  marketing  of  honey  and  beeswax,  and  diseases — brood  and 
adult.  A  keen  interest  was  displayed  throughout,  and  at  the  close  of  the 
lecture  a  number  of  questions  were  asked  and  methods  of  introducing  queens 
were  discussed  at  some  length. 

The  annual  meeting  was  held  on  5th  March,  when  the  report  showed  that 
the  year  had  been  one  of  useful  work.  A  cash  balance  of  £12  17s.  5d.  was 
reported.      The  election  of  officers  resulted  thus  : — Chairman,   Mr.   C.  W, 
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Farlow  ;  Vice-chairmen,  Messrs.  C.  A.  Jeffreys,  G.  Davis,  J.  W.  Mitchell 
and  A.  C.  Hannabus ;  Hon.  Secretary  and  Treasurer,  Mr.  W.  H.  Spinks  ; 
Auditors,  Messrs,  A.  J.  Berkleman  and  W,  J .  Ross. 

A  number  of  subjects  were  discussed,  including  that  of  co-operative  disposal 
of  produce.  In  this  connection  arrungements  were  made  to  supply  the 
Kenthurst  branch  of  the  National  Utility  Poultry  Breeders'  Association 
with  maize,  and  to  divide  the  profits  of  the  connnission  agents  between 
producers  and  consumers. 

Woonona. 

The  usual  monthly  meeting  of  the  members  of  this  branch  was  held  on 
10th  February,  a  good  number  of  members  being  present.  Six  new  members 
were  enrolled.     The  17th  April  was  fixed  for  the  tlower  show. 

Mr.  Eastman  read  a  paper  on  green  manuring,  which  provoked  a  lengthy 
and  useful  discussion.      A  summary  follows  : — 

(.Jukes  Manuring. 

Greeu  manure  is  very  valuable  for  orchards  and  for  vegetable  growing,  leguniinouB 
crops  being  the  best  to  enrich  the  soil.  Cowpcas,  tares  or  vetches  and  beans  arc  about 
the  beat  for  the  purpose;  -these  liave  on  their  roots  nodules  or  excrescences— white 
bunchy  growths,  which  are  formed  and  inhabited  by  colonies  of  bacteria. 

Some  people  when  they  pull  up  a  bean  or  pea  and  see  tlie  white  bunches  on  the  roots 
think  they  are  some  disease,  but  without  these  uodules  the  crop  would  not  be  a  success. 
These  bacteria  apparently  live  on  the  nitrogen  of  the  air  that  permeates  the  soil,  con- 
verting it  into  such  a  form  that  the  plant  can  iibsorb  it  into  its  system.  It  is  now  an 
undisputed  fact  that  when  a  plant  has  plenty  of  these  nodules  on  its  roots  it  thrives  best. 
It  is  sometimes  found  that  the  nitrogen-gathering  bacteria  are  not  present  in  sufficient 
quantity  to  fertilise  a  crop  the  fir«t  time.  Some  people  say  "My  garden  won't  grow 
peas  or  beans,  but  just  up  the  street  they  grow  fine.  What  is  the  reason  ?  "  WelJ,  in 
such  cases  if  the  first  man  were  to  get  a  load  of  soil  from  where  legumes  thrive  and 
spread  it  about,  he  would  introduce  the  nitrogen-gathering  bacteria  into  the  soil,  and  in 
most  cases  would  not  have  any  trouble  in  giowing  peas  or  beans  afterwards.  A  quaint 
custom  was  once  in  vogue  in  France.  It  used  to  be  said  that  a  crop  of  clover  would  not 
grow  unless  it  was  blessed  by  the  priest,  but  to  prevent  bothering  him  every  time  they 
wanted  to  sow,  they  used  to  get  a  load  of  soil  from  where  it  had  been  blessed,  and 
spread  it  over  the  field  for  a  blessing.  Thus  they  were  practising  soil  moculation 
without  knowing  it. 

Some  people  think  that  gretii  manuring  is  all  right  for  a  large  farm,  but  it  cannot  be  of 
much  use  in  a  garden ;  but  that  is  a  mistake,  as  there  are  not  many  gardens  that  have 
not  got  some  part  of  it  lying  idle  for  two  or  three  months  from  now  on,  and  such  spots 
covdd  be  planted  any  time  now,  as  the  crops  come  off,  until  April.  It  is  not  necessary 
for  the  legume  to  mature  before  turning  it  in,  if  the  land  is  required  for  cropping, 
although  the  best  results  are  obtained  if  it  can.  The  value  of  these  crops  is  not  only  in 
adding  nitrogen  to  the  soil ;  their  deep  roots  bring  up  phosphoric  acid  and  potash  from 
the  subsoil,  and  then  by  the  decay  of  the  plants  a  complete  plant-food  in  a  most  assimil- 
able condition  is  left  ready  for  the  next  crop.  It  is  not  alwaj's  advisable  to  turn  in  a 
heavy  crop  of  greenstuff  late  in  the  spring  in  the  hot  Meather,  as  it  is  liliely  to  ferment 
and  turn  the  soil  sour,  and  leave  it  so  badly  compacted  that  capillary  action  is 
established  in  the  soil  and  the  moisture  dries  out  quickly,  in  which  case  a  good  dressing 
of  lime  would  be  required  to  sweeten  it. 

Rye,  rape  and  barley  can  also  be  used  for  green  manure.  I  have  seen  good  results 
from  barley.  I  have  not  found  rye  much  of  a  tucccps  for  manuring,  as  it  seems 
to  take  nearly  as  much  out  of  tlie  soil  in  grovving  as  it  puts  in.  Rape  is  good  for  field 
manuring,  but  it  is  not  much  use  for  a  citrus  orchard,  as  it  competes  too  much  with  the 
trees  for  the  moisture.  I  have  had  a  lot  of  experience  in  fruit  and  vegetable  growing, 
both  here  and  in  the  Old  Country,  and  I  think  if  there  was  more  green  manure  used  wc 
would  have  a  better  quality  of  fruit  and  vegetables  than  we  have  now. 

Departmental  Note. — The  Chief  Inspector  commends  the  clear  understanding  and 
expression  of  this  paper.  In  addition  to  the  plant  food  provided  by  green  manuring, 
better  tilth  and  increased  moisture-holding  capacity  are  obtained.  As  regards  the  actual 
crop,  legumes* like  field  peas  and  vetches  have  nearly  always  given  better  results  than 
rape,  barley  or  rye. 
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Yarramalong. 

Mr.  E.  Hodges  has  reported,  concerning  the  potato  plots  carried  out  by 
him,  SLS  follows  : — 

Tiie  land  was  ploughed  deep  in  February,  harrowed  in  February,  and 
again  in  March,  and  disc-harrdwed  at  the  end  of  IMarcli ;  ploughed  and 
harrowed  in  May,  harrowed  in  July,  and  ploughed  ag:iin  at  the  end  of  that 
month  ;  harrowed  in  September,  ])lanfce<l  by  ploughing  in  on  21.st  Septeml^er  ; 
harrowed  loth  October,  as  tho  plants  were  nicely  through  the  grounrl ; 
cultivated  3rd  November,  and  hilled  with  cultivator  on  21st  November. 
Harvested  loth  to  20th  January.     The  yields  were  as  follows  : — 


Varietf.  Fertiliser. 


Brownell'B  Beauty         ...    2  cwt.  of  P7  to  acre 
Manhattan  ...         ...'  2      ,,        ,,         ,, 

Eureka      j  2      ,,        ,,         ,, 

Queen  of  the  Valley       ...j  2      „        ,,         „    . 
Carman  No.  1      ...         ...|  2       ,,     '    ,,         n 

,,  2     Unmanureil 

Coronation  2  cwt.  of  P7  to  acre 

Langworthy         2       ,,        ,,         „ 


Yield. 

t. 

c. 

q- 

lb. 

6 

0 

0 

0 

3 

19 

1 

24 

3 

3 

0 

24 

6 

1 

3 

4 

6 

3 

0 

24 

2 

1 

0 

0 

5 

3 

0 

4 

4 

1 

0 

8 

In  respect  to  rainfall,  which  totalled  (it  inches  from  the  time  of  planting, 
Mr.  Hodges  states  over  4  inches  fell  in  November  in  a  few  days,  tlie  result 
of  severe  storms,  doing  a  considerable  amount  more  harm  than  good.  The 
plot  throughout- was  absolutely  free  from  disease,  the  sample  of  tubers  dug 
being  very  good,  and  considoral)ly  better  than  the  previous  year.  The  price 
realised  was  £18  per  ton. 


A  E/ECirE  roR  Home-made  Vinegau. 

A  RECIPE  which  has  been  found  satisfactory  for  vinegar-making  under 
domestic  conditions  is  as  follows  : — Crush  the  grapes,  separate  the  juice  from 
the  skins  and  set  the  liquid  to  ferment  in  a  v/ooden  tub  or  cask.  If  the  giape-s 
are  over-ripe  it  may  be  necessary  to  add  some  water,  as  acetic  or  vinegar 
ferment  will  not  work  upon  a  wine  whicli  contains  too  high  a  percentage  of 
alcohol.  When  fermentation  is  complete,  allow  to  settle  for  :t  week  or  so,  in 
order  that  the  wine  may  thro.v  down  the  gi-eater  part  of  its  deposit  ((jr  lees). 
Put  into  the  clean  cask  about  a  pintof  gootl  vinegar  v.ith  a  gallon  or  so  of  the 
wine,  shako  well  and  allo^v  to  stand  in  the  sun  with  the  bung  open  except  for 
a  protecting  piece  of  cloth,  and  after  a  few  days  add  the  balance  of  the  wine 
to  about  folir-fifths  of  the  cask.  Protect  the  bung  to  prevcjit  flies  or  other 
insects  entering  and  allow  to  stand  in  the  sun  or  in  a  room  with  a  temperature 
of  80  deg.  Fahr. 

The  a<!etic  ferment  forms  a  dull  greyish  film  on  the  surface  of  the  liquid 
and  this  should  not  be  broken.  In  about  two  inonths  the  alcohol  of  the  wine 
will  be  transformed  into  acetic  acid  end  the  result  will  be  vinegar.  Allow  to 
stand  until  clear  and  then  draw  ofiF  the  liquid  into  either  a  clean  cask  or  a 
bottle.  In  order  to  hasten  clarification  the  contents  of  the  cask  may  bo  put 
through  a  filter  of  closely  woven  cloth  which  has  been  well  washed  out 
with  washing  soda  and  rinsed  in  several  lots  of  fresh  water.  If  the  \'inegar 
is  not  quite  bright,  repeat  the  filtration  ;  once  acefcitication  is  complete,  it 
should  be  kept  in  a  cool  place. — H.  E.  Laffer,  Viticultural  Expert. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  2l8t  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  lyJU.  Secretary. 

Batlow  A.  Society  ...         ...         ...         ...         ...  C.  S.  Gregory 

Bathurst  A.,  H.,  and  P.  Society  S.  V.  Turrell       ,. 

Upper  Manning  A.  and  H.  Aasociation  (Wingham)...  D.  Stewart 

Orange  A.  and  P.  Association   ...         ...         G.  L.  Williams   .. 

Wellington  P.,  A.,  and  H,  Society      A.  E.  Rotton 

Dtrngog  A.  and  H.  Association ~        ...  W.H.Green 

Niiubiu  A.  and  I.  Society  ...        ...  B.  R.  Southwell., 

Corowa  P.,  A.,  and  H.  Society J.  D.  Fraser 

Parkes  P.,  A.,  and  H.  Association G.  W.  Seaborn    ... 

Forbes  P.,  A.,  and  H.  Association      ,„         ...         ...  E.  A.  Austen 

Murrunibidgoe  P.  and  A.  Association  (Wagga)         ...  A.  F.  D.  White  „ 
Lockhart  A.  and  P.  Society      E.D.Arnold 

Albury  and  Border  P.,  A.,  and  H.  Society    .„         ...  A.  G.  Young 

Cowra  P.,  A.,  and  U.  Association        E.  P.  Todhuntec,, 

Ganmain  A.  and  P.  Association ...  T.  8.  Henderson.. 

Northern  A.  Society  (Singleton)  .„        ...        .«  J.  T.  McMahon  .. 

Narrandera  P.  and  A.  Association       ...        .„        .„  W.  H.  Canton    .. 
Temora  P.,  A.,  H.,  and  I.  ABsooiation  ...        »  A.  D.  Ness       -  .. 

Junre  P.,  A.,  and  I.  Association  T.  C.  Bumpfireys. 

Holbrook  P.,  A.,  and  H.  Society         J.  S.  Stewart      „ 

Deniliquin  P.  and  A.  Society     P.  Fagan 


.  April 


May 
Aug. 


Sept. 


Date. 

13,  14 

14,  15 
21,  22 
21,22,23 

27,  28 

28,  29,  30 
12,  13 

17,  18 

18,  19 
23,24 
24,  25,  26 
31,  and 

Sept.  1 
7.8,9 
14,  15 

14,  15 

15,  16,  17 
21,22 
21,  22,  23 
28,29 
28,29 

29 


Composition  of  "  Sulpuo-arsenate  Powder." 

An  analysis   of  the  preparation  known  as   Sulpho-arsenate   Powder  shows 
it  to  have  the  following  composition  : — 


Moisture  at  100  dog. 

Cent 

3-07 

Lead  oxide 

32-10 

Arsenic  acid     . . . 

13-66 

Sulphur 

23-83 

Lime      

12-25 

Insoluble  matter 

0-32 

Not  determined 

14-77 

100-00 
If  the  lead  and  arsenic  acid  found  existed  as  lead  arsenate,  then  we  would 
have  23-46  grams  diplumhic  arsenate  and  22-87  grams  triplumbic  arsenate 
present. 

The  sulpho-arsenate  powder  appears  to  consist  of  46 1  per  cent,  lead  arsenate, 
24  per  cent,  sulphur,  diluted  with  lime  compounds  (oxide  hydrate  and 
carbonate).  It  will  be  noted  that  the  preparation  is  to  be  used  as  a  dry 
powder  for  dusting. — A.  A.  Ramsay,  Principal  Assistant  Chemist. 
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The  Cream  of  Separators 


^  "Clinker 


f  f 


NO  WASTEFUL  SKIMMING. 

Every  parti&le  of  Butterfat  secured. 
Cream  delivered  in  perfect  condition. 

THEREFORE 

YOUR  CREAM  CHEQUE  INCREASED  25  PER  CENT. 

Our  Guarantee :— ONE  MONTH'S  FREE 
TRIAL.  Try  a  "Clinker,"  and  then 
purchase  it  on  its  actual  merits. 


PRICES  t 

No.  00  Clinker  10  gallons    £6  15 


15 

27 

52 

82 

118 


9  0 

14  0 

26  10 

38  0 

48  10 


F.O.B.  Sydney. 


Fitted  with  Low  Stands.     High  Stands 
can  be  purchased  at  small  extra  cost. 

Power  Gear  can  be  fitted  to  the  larger 

size   "Clinkers,"    and    w©    can  supply 

a  \)t  H.P.  New  Way  Engine  to  drive 

the  Separator. 

Write  for  quote  for  Power  Separator 

Plant. 

The  "  CUnker "  has  a  smooth,   easy 

action^free  from  any  vibratioUf  which 

ensures  perfect  separation. 


JKpffalVlrtuei:^ 


Machiirary  Merchants, 

205  CLARfNCE  S  REEL 
SYDNEY. 
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Have  you  considered  ? 

The  relative  merits  of  a  large  team  of  horses  and  the  Australian-made 


JELBART 


CRUDE 
OIL 


TRACTOR 


The  JELBART  can  do  everything  that  a  team  can  do. 

It  can,  in  addition,  replace  other  engines   for  wood-sawing,   pnmping,  and 

chaff-cutting. 

It  does  jnore  work  in  less  time  than  horses. 

It  is  much  more  economical  than  hcn-ses. 

It  is  unaffected  by  drought. 

It  only  consumes  fuel  when  in  actual  use. 

It  doesn't  recognise  an  eight-hour  day. 

It  burns  crude  oil  at  less  than  one  half  the  cost  of  kerosene. 

It  enables  you  to  retain  the  whole  of  your  crop  for  sale — horses  oonsame  a  large 

proportion  for  fodder. 

It  overcomes  labour  difficulties. 

Write  for  detailed  particulars  while  the  question  is  fresh  in  yoor  mind. 


JELBARTS   PROPRIETARY  LIMITED, 


ENGINEERS 


Makers  at  Crude  Oil  Elngines,  Suction  Oas  Plants,  Hopper 
"Cooled  Engines,  Crude  Oil  Road  RoUers,  eta 
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Broom  Millet  Seed  as  Feed  for  Stock. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

From  time  to  time  spasmodic  attempts  have  been  made  to  utilise  broom  millet 
;seed  as  a  grain  food  for  stock,  but  beyond  a  little  use  being  found  for  it  on 
farms  where  broom  millet  is  grown  for  the  hurl  or  fibre  for  broom-making,  no 
:serious  attempt  has  been  mad^  to  place  it  on  the  market  as  a  feed  grain  until 
the  high  pric<*s  that  have  ruled  in  recent  years  for  maize,  wheat,  and  other 
grains  have  drawn  attention  to  it  as  a  neglected  asset. 

At  the  present  time  of  grain  shortage  in  New  South  Wales,  it  is  quoted  on 
the  market  at  £10  or  £11  per  ton,  and  with  maize  at  98.  6d.  and  wheat  at 
•8s.  6d.  per  bushel,  it  is  somewhat  in  demand,  more  especially  by  poultry- 
.farmer^.  At  this  price  it  ma}'  be  said  that  broom  millet  see^l,  if  of  good 
qunlitv,  is  a  comparatively  cheap  feed,  not  only  for  poultry,  but  Ibr  many 
•other  kinds  of  stock  (horses,  cattle,  sheep,  and  pigs^  if  fed  judiciously. 

The  factors  to  be  considered  in  assigning  a  value  to  any  foodstuff  are  not 
•only  its  chemical  composition,  but  its  digestibility  and  palatability,  and  the 
•ease  and  cheapness  of  its  preparation,  handling,  and  storage.  Judged  by  the 
.first  three  factors,  there  is  no  doubt  that  broom  millet  seed  would  have  a 
high  value,  but  its  most  serious  drawback  is  the  uncertainty  of  its  safe 
.storage  under  ordinary  conditions. 

Storage  of  Seed. 

The  difficulty  with  the  storage  of  broom  millet  seed  is  due  chiefly  to  its 
heing  regarded  only  as  a  by-product  or  an  asset  of  secondary  importance  in 
the  production  of  the  broom  millet  crop. 

This  crop  is  mostly  produced  on  the  Hunter  River,  but  also  to  some  extent 
-on  other  parts  of  the  North  Coast,  in  the  Tamworth  and  Tumut  districts, 
.and  a  little  on  the  western  slopes. 

At  the  time  of  harvesting  the  8ee<l  is  never  fully  mature,  although  the 
tendency  of  late  years  is  to  allow  the  seed  to  develop  fairly  well  before 
•cutting.  Nevertheless,  the  seed  contains  considerable  moisture  however 
late  cutting  may  be  delayed  in  order  to  ensure  good  fibre.  After  curing 
in  the  field,  the  seed  is  hackled  from  the  heads,  and  the  usual  practice  is  to 
:store  the  seed  in  bulk  in  the  barn  as  hackling  and  baling  proceed.  Not  only, 
then,  has  the  seed  still  a  high  moisture  content,  but  at  this  time  of  the  year 
(late  summer  or  early  autumn)  the  humidity  of  the  atmosphere  is  high,  and 
^on  the  coast  at  least)  the  insect  pests  of  grain  (weevil  and  moth)  have 
most  ideal  conditions  for  rapid  development.  The  conditions  are  therefore 
favourable  for  great  damage  by  heating  and  by  injury  from  insect  pests, 
so   that    without   some  special  care  it  is  not  long  before  the  whole  mass 
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becomes  useless.  Even  where  weevil  is  not  serious,  the  mass  of  grain 
becomes  heated  very  easily  and  loses  condition  because  of  its  high  moisture 
content  at  the  time  of  storage  and  the  lack  of  good  ventilation,  which  is 
necessary  in  assisting  to  carry  off  this  surplus  moisture  quickly. 

Good  Ventilation  Necessary. 
Sorghum  or  broom  millet  grain  heats  more  i-apidly  than  any  other  stored 
grain,  and  if  special  care  is  not  taken  to  avoid  damage  from  this  cause, 
much  loss  is  occasioned.  It  does  not  seem  as  if,  owing  to  the  conditions 
necessary  for  dealing  with  the  broom  millet  crop,  any  practical  method  can 
bo  evolved  which  will  avoid  a  high  moisture  contend  in  the  seed  when  first 
8tDi*ed.  Some  treatment  must  therefore  be  given  to  ensure  the  quick  drying 
of  the  stored  seed.  This  is  especially  to  be  advised  in  warm,  hun\id  climates, 
such  as  the  North  Coast,  where  most  trouble  is  experienced. 

The  following  three  essentials  in  the  successful  storing  of  broom  millet 
«.;  «1  will  be  of  interest  to  broom  millet  growers  and  others  : — 

1.  Quick  reduction  of  the  moisture  content.     This  is  the  most  important.. 

It  may  be  found  to  be  best  accomplished  by  storing  in  a  loft  and 
*  using  a  rough  kiln-drying  method,  after  the  manner  practised  on 
some  of   the  northern    rivers  of   preparing   maize   for   the   early 
market. 

2.  Thorough  ventilation  and  free  circulation  of  air  through  the  stored 

grain.  This  condition  may  be  attained  by  storage  in  smaller  bulk,, 
by  special  ventilating  devices  made  with  wire  fly-screens  on  the 
floor  of  the  barn  and  distributed  throughout  the  heap.  Specially 
constructed  small  well-ventilated  bins  to  hold  50  or  100  bushels- 
of  seed  will  easily  repay  their  cost  in  a  season  or  two,  with 
intelligent  u.se  of  the  seed  on  the  farm., 

3.  The  storage  of  clean  and  sound  grain  free  from  dust  and  dirt  as 

far  as  possible.  This  is  attained  in  practice  by  clean  hackling 
methods  and  by  taking  every  advantage  of  "  wind  winnowing  " 
during  this  operation.         * 

Composition  and  Feeding  Value. 
The  following  table  gives  the  chemical  composition  of  an  average  sample  of 
broom  millet  seed  with  that  of  maize  and  corn  and  cobmeal  for  comparison  : — 


Water.          Ash. 

i 
Protein,    i   Fibre. 

Nitrogen- 
free 
extract. 

Fat. 

Broom  millet  seed  .. 

Maize...         

Com  and  cobmeal   ... 

11-8 

11-5 

'   10-4 

2-9 
1-4 
Id 

10"           8-2 

10-6           !•« 

S-i           7-9 

63-5           3-4 
70-4           4-6 
67-6           41 

Tt  will  be  seen  that  although  the  protein  content  of  broom  millet  seed  is 
similar  to  that  of  maize,  the  fibre  content  is  about  the  same  as  that  of  com 
and  cobmeal,   while   the  nitrogen-free  extract  (or    starch)  and  fat  (or  oil) 
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content  are  somewhat  less  than  either  of  these.  The  comparatively  high 
iibre  content  is  due  to  the  adhesion  of  the  glumes  or  cover  to  the  seed,  and 
the  shiny  natuie  of  these  glumes  is  responsible  for  the  mistaken  notion  of  a 
iiigh  oil  content  and  wrongful  comparison  with  linseed  on  this  account. 

It  has  been  found  that  the  digestibility  of  the  starch  is  about  10  per  cent, 
•or  more  less  than  that  of  maize.  With  the  much  higher  fibre  content,  it 
would  seem  that  broom  milbt  setd  has  therefore  only  about  80  per  cent,  of 
the  feeding  value  of  maize.  Being  eaten  readily,  when  of  good  quality,  by  all 
kinds  of  stock  and  poultry,  and  therefore  of  high  palatability,  a  good  sample 
■  of  broom  millet  seed  should  be  about  four-fifths  the  value  of  maize.  That  is, 
with  maize  at  the  present  price  of  JB19  per  ton,  broom  millet  seed  of  good 
-quality  should  be  worth  about  £15  per  ton.  A  bushel  of  broom  millet  seed 
Avill  weigh  from  4  3  to  50  lb. 

Heated,  musty,  mouldy,  or  weevily  broom  millet  seed  is,  however,  practically 
avorfchless  for  some  kinds  of  stock. 

Uses  for  Different  Kinds  of  Stock. 
Where  stock  are  kept  (as  with  maize  or  other  grain  suitable  for  stock- 
feeding),  the  value  of  broom  millet  seed  is,  in  most  cases,  greater  on  the  fann 
where  it  is  grown  than  when  marketed.  On  account  of  the  small  size  of  the 
grain  and  its  hardness,  it  is  advisable  to  grind  or  cr>ish  it  before  feeding, 
except  for  sheep  or  poultry. 

For  farm  horses,  many  farmers  on  the  coast  have  found  it  an  excellent 
substitute  for  maize,  being  imtritious  and  palatable  when  ground,  but  there 
should  be  no  hint  of  damage  by  heating,  or  trouble  will  be  experienced. 
With  lucerne  hay,  which  makes  up  for  its  deficiency  in  protein,  the  ground 
seed  can  also  be  fed  to  cattle. 

For  pigs  the  grain  is  improved  by  soaking — especially  with  skim  milk, 
which  helps  to  balance  it  as  a  x'ation,  particularly  for  young  stock. 

At  the  present  time,  when  grain  is  in  great  demand  in  the  drought- 
stricken  west,  and  not  inclined  to  diminish  in  price,  broom  millet  seed  can 
well  be  substituted  for  maize  for  sheep/  For  this  purpose  it  will  not  require 
crushing,  but  should  be  fed  in  a  trough,  as  the  grain  is  too  small  to  be  picked 
up  effectively  from  the  ground  like  maize. 

For  poultry  it  can  be  substituted  in  part  for  wheat  or  maize,  and  can  be 
fed  whole.  This  is  the  use  it  is  most  largely  put  to  on  the  average  farm  where 
it  is  produced,  and  with  the  present  prices  of  other,  grains  poultry-farmers 
will  find  broom  millet  seed  a  comparatively  cheap  and  efficient  substitute  if 
they  can  procure  it  of  good  quality.  Mr.  Hadlington,  Poultry  Expert, 
suggests  that  a  good  way  to  use  the  broom  millet  seed  is  to  grind  it  to  a 
meal  and  use  up  to  10  per  cent,  in  the  morning  mash.  Taking  into  con- 
sideration the  factor  of  palatability  when  used  in  this  way,  it  might  be 
advisable  to  start  with  a  smaller  percentage  at  first. 
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Fig.  1. — CMorit  iruticata. 

Note  the  blunt  end  to  the  flowering  epikelet,  which  distinguishes  this  variety  from  C.  acieidaris. 
the  tendency  to  send  out  runnirs.    A  is  tlie  original  root  and  A'  a  secondary 
root  formed  at  the  node  of  the  runner. 


Also  note 
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Popular  Descriptions  of  Grasses* 

[Continued  from  page  28.] 

E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 

THE   GBLORIS   GRASSES. 

The  Chloris  grasses  are  fairly  common  throughout  the  temperate  and  tropical 
portions  of  the  world,  and  particularly  so  throughout  Australia.  Every 
pastoralist  is  fairiliar  with  the  native  grass  commonly  called  Star  or 
Windmill  grass  {Chloris  truncala),  and  with  the  introduced  grass  called 
Rhodes  grass  (Chloris  gayana). 

The  Chloris  grasses  are  very  easily  recognised,  being  remarkably  similar 
.  in  inflorescence  and  somewhat  similar  in  habit  of  growth.  The  inflorescence 
is  characterised  by  spikes  of  flowers  radiating  more  or  less  from  a  common 
centre ;  hence  the  name  "  windmill "  commonly  applied  to  these  grasses. 
The  flowers  are  closely  arranged  on  the  spikes,  and  a  careful  examination 
shows  the  presence  of  a  fertile  flower  in  close  apposition  to  an  infertile  one. 
The  seed  harvested  from  Chloris  grasses,  therefore,  has  only  an  approximate 
50  per  cent,  fertility,  and  it  is  this  fact  that  gives  Rhodes  grass  seed  such  a 
low  vitality.  A  germination  of  35  per  cent,  in  the  seed  of  Rhodes  grass 
should  be  considered  very  satisfactory,  as  this  means  that  70  per  cent,  of  the 
fertile  flowers  are,  viable. 

In  some  of  the  Chloris  grasses  the  flowers,  on  ripening  their  seed,  turn 
black  (well  seen  in  Chloris  tru7icata),  and  the  seed  then  easily  shatters.  \n 
Rhodes  grass  the  seed  commonly  turns  dark  brown  on  becoming  dead  ripe, 
although  flowers  of  a  dark  straw  colour  may  also  contain  mature  seed.  The 
Chloris  grasses  that  ripen  their  seed  most  readily  are  Chloris  gayana  (Rhodes 
grass),  C.  truncata  and  C.  ventricosa,  while  others  like  C.  acicularis  and 
C.  divaricata  ripen  their  seed  rather  sparingly. 

Practically  all  the  Chloris  grasses  have  a  tendency  to  root  at  the  lower 
nodes  of  the  stems,  i.e.,  to  send  out  runners.  This  is  so  well  marked  in 
Rhodes  grass  and  Chloris  virgata  that  the  runners,  under  suitable  conditions, 
may  extend  for  several  feet,  and  may  root  so  readily  at  the  nodes  that 
several  plants  are  produced  from  the  original  plant.  This  tendency  to  send 
out  runners,  although  not  so  well  marked  in  the  native  (/hloris  grasses,  is 
still  present,  as  can  be  well  seen  in  the  accompanying  drawings.  Plants 
that  have  not  been  interfered  with  by  heavy  stocking  are  often  found  to 
have  runners  of  considerable  length. 

The  Chloris  grasses  of  greatest  economic  importance  in  New  South  Wales 
are  : — 


Native. 

Chloris  truncata  \     ci, 
n       •     ,     •  I    Star  or 

C,  actcularts  I  -nr-    j     -n 

^         .  .  >Wmdmin 

C.  ventricosa 

G.  divaricata 


i      grass. 


Introduced. 
Chloris  gayana  (Rhodes  grass). 

G.  virgata. 
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Fig.  2.—Chloris  truncata. 

This  is  a  tonn  with  short  flowering  spikes  ;  it  is  not  so  common  as  the  ordinary  form  illustrated  in'Fig.  1. 
Secondary  roots  are  shown  as  A'  and  A*. 
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Native  Chloris  Grasses. 
Chloris  truncata  13  commonly  called  Star  or  Windmill  grass,  and  it  may 
be  found  on  any  part  of  the  coast,  tablelands,  or  interior.  It  will  grow  on 
both  rich  and  poor  soils,  and  is  as  abundant  on  the  clay  soils  of  the  county 
of  Cumberland  as  on  the  granitic  soils  of  the  South  Coast  or  the  rich  alluvial 
soils  of  the  interior.  In  the  western  districts  the  pastoralist  welcomes  its 
appearance  in  the  early  spring,  when,  with  decent  rains,  its  rapidity  of 
growth  is  remarkable.  Although  it  breaks  into  flower  quickly,  this  does  not 
appear  to  act  to  its  detriment,  as  from  a  small  plant  it  continues  to  grow  in 
circumference  until  quite  a  large  turf  of  the  grass  is  produced  in  some  cases. 
Stalks  of  flowers,  however,  are  continually  being  produced,  and  this,  combined 
with  the  short  flag,  makes  it  essentially  a  sheep  grass. 

Star  or  Windmill  grass  comes  very  quickly  on  land  that  has  been  cultivated. 
This  is  particularly  evident  on  the  wheat  lands  of  the  slopes  and  of  New 
England,  and  on  the  Murrumbidgee  Irrigation  Area.  On  such  soils  it 
thrives  much  better  than  it  does  on  uncultivated  lands.  Perennial  rye 
pastures  in  New  England  will,  after  a  few  years,  be  encroached  upon  by  this 
grass  and  by  members  of  the  Love  grass  family,  but  the  grazing  capacity  of 
the  land  is  by  no  means  reduced  thereby.  Good  Chloris  and  Eragrostis 
pastures  will  easily  carry  two  sheep  per  acre  during  the  summer  months. 

Like  all  other  members  of  the  Chloris  family  this  grass  is  very  sensitive  to 
frosts.  Its  season  is  practically  over  after  May,  and  it  is  not  again  seen 
until  September  or  October.  The  seed  is  very  fertile,  but  spasmodic  in  its 
germination.  It  is  extremely  difficult  to  establish  a  cultivated  pasture  of  the 
grass.  Its  extension  on  pastoral  land  can,  however,  be  easily  efi^ected  by 
allowing  it  to  seed.  This  is  not  a  difficult  matter,  as  it  is  continually  seeding 
during  the  summer  months.  The  period  of  setting  flowers  and  ripening  seed 
only  extends  over  two  or  three  weeks.  Owing  to  its  abundant  inflorescence, 
the  fertility  of  the  seed,  and  the  manner  in  which  the  seed  heads  are  blown 
about  by  the  wind,  there  is  little  danger  (unlike  many  native  grasses)  of  this 
grass  ever  being  killed  out  in  New  South  Wales. 

Chloris  acicularis  (also  called  Star  or  Windmill  grass)  is  confused  by  many 
pastoralists  with  the  foregoing.  It  is  easily  distinguished,  however,  from 
Chloris  truncata  by  its  taller  and  more  leafy  flag,  by  its  greater  tussocky 
habit,  and  by  the  fact  that  the  flowers  are  all  needle  shaped  or  aciculate, 
hence,  in  fact,  its  name.  C.  truncata  is  so-called  because  the  flowers  are 
"  truncate,"  i.e.,  they  abruptly  come  to  a  point,  thus  giving  the  end  of  the 
flowers  a  blunt  appearance.  The  distinction  between  the  flowers  of  the  two 
species  can  be  well  seen  in  the  accompanying  drawings. 

C.  acicularis,  although  fairly  cosmopolitan  in  habit,  is  not  nearly  as 
abundant  as  C.  truncata,  which  is  probably  due  to  the  fact  that  the  seeds  of 
the  spikes  do  not  shatter  so  readily  when  ripe,  nor  are  ripe  seeds  produced 
in  such  abundance  as  in  G.  truncata.  From  a  palatability  point  of  view  the 
grass  is  probably  superior  to  the  other  native  Chloris  grasses  in  its  young 
stage.     When  mature,  however,  its  leaves  are   inclined  to  become  rather 
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Fig.  3. — Ohlorit  adeularis. 

Note  the  "aciculate"  or  flne-pointed  spikelets  ;  also  the  tendency  to  send  out  runners.     A  is  the  original 

root.    A'  is  the  secondary  root  formed  at  the  node  of  the  runner. 
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Fig.  4. — C/tloris  veiilricosa. 
Note  the  boat-shaped  inflated  spikelet  ;  also  the  tendency  to  form  a  secondary  root  at  A' . 
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harsh.  A  very  rehable  correspondent  reported  last  year  on  this  grass  as 
follows  : — "  It  appears  to  be  very  valuable  as  a  fodder.  The  whole  of  1918 
was  a  bad  drought  here,  and  there  has  not  been  one  point  of  rain  for  the 
last  thirty -seven  days;  yet  it  is  still  gi'owing." 

It  will  pay  pastoralists  to  protect  this  grass  as  much  as  possible,  as  it  is 
likely  to  disappear  under  heavy  stocking  and  if  not  allowed  to  seed. 

Chloris  ventricosa  is  sometimes  called  Tall  Star  grass.  This  is  because  of 
its  tall  habit,  particularly  in  its  flowering  stages,  by  which  it  can  be  readily 
distinguished  from  the  other  native  Chloris  grasses.  Like  C.  acicularis,  the 
grass  has  a  fairly  wide  range,  but  is  by  no  moans  common.  It  occurs  more 
abundantly  in  coastal  districts  than  elsewhere,  particularly  north  of 
Newcastle.  The  late  Mr.  Sylvester  Browne  went  to  some  trouble  in 
endeavouring  to  foster  this  grass,  and  harvested  a  large  amount  of  seed. 
Pastoralists,  however,  have  been  slow  in  fostering  its  development,  which  is 
a  matter  for  extreme  regret,  as  the  grass  is  an  excellent  one  for  both  large 
and  small  stock.  The  seed  germinates  fairly  readily,  and  under  irrigation  at 
Bathurst  it  produced  a  very  large  amount  of  feed.  It  is  very  partial  to 
shady  situations,  and  is  often  found  in  abundance  on  partially  cleared  land. 
It  makes  its  best  growth  in  early  summer,  and  has  a  growing  period  some- 
what similar  to  that  of  C.  truncata. 

Chloris  divaricata  has  a  flag  very  similar  to  that  of  Chloris  truncata,  and 
an  inflorescence  resembling  that  of  C' acicularis.  The  flowers,  however,  are 
much  more  crowded  along  the  spikes  than  in  the  latter.  It  is  the  least 
abundant  of  all  the  native  Chloris  family,  but  it  appears  to  have  a  fairly 
wide  range.  It  is  not  of  sufficient  economic  importance  at  present  to  give 
it  prominence  above  any  of  the  other  Chloris  grasses. 

( To  he  continued. ) 


Sugar  Beet  Growing  in  England. 

A  DEFINITE  effort  is  to  be  made  to  establish  the  sugar  beet  industry  in 
England.  That  country  is  one  of  the  largest  consumers  of  sugar  in  the 
world,  requiring  £25,000,000  worth  annually  even  on  the  prices  ruling  before 
the  war.  To  carry  out  an  experiment  in  sugar  production  on  commercial 
lines  a  company  is  to  be  floated,  with  a  nominal  capital  of  £1,000,000,  of 
which  one-fourth  is  to  be  offered  at  once  to  the  public,  and  a  second  fourth 
will  be  taken  up  by  the  Government  to  rank  below  the  first  for  dividend. 
The  first  business  of  the  company  will  be  to  erect  a  factory  at  Newark 
(Notts),  and  then  to  induce  farmers  in  the  district  to  grow  sufficient  sugar 
beet  to  keep  the  factory  in  full  operation.  An  esta^-e  on  which  to  conduct  a 
central  demonstration  for  local  farmers  has  already  been  secured.  With  a 
preference  of  £6  4s.  per  ton  over  the  imported  foreign  article  and  nearly 
£1  19s.  per  ton  over  the  small  amount  received  from  the  other  parts  of  the 
Empire,  the  enormous  market  is  regarded  as  oft'ering  a  favourable  opening. 
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Farmers^  Experiment  Plots, 


Winter  Fodders,  Western  District,  1919. 


J.  E    SYME,  Inspector  of  Agriculture. 

These  winter  fodder  experimeats  are  carried  on  in  a  two  years'  rotation  with 
wheat,  winter  fodder  and  fallow  occupying  one  year,  and  wheat  the  succeeding 
year.  The  object  is  to  maintain  the  soil's  organic  content,  which,  in  dry 
districts  where  alternate  bare  fallow  and  wheat  is  the  general  practice,  is 
burnt  or  oxidised  out  under  the  heat  of  the  sun,  leaving  the  land  poorer 
in  fertiUty,  with  a  lower  water-holding  capacity,  and  so  compacted  that 
cultivation  is  made  difficult.  The  growing  of  these  fodders  also  enables  the 
farmer  to  increase  the  stock  on  the  farm. 

The  fodders  are  planted  as  early  as  possible  on  the  stubble  land  of  the 
previous  wheat  crop,  the  stubble  being  grazed  quickly  and  then  disc-cultivated 
or  spring-toothed  and  the  fodders  sown  as  soon  as  rain  falls. 

The  season  of  1919  was  not  conducive  to  any  great  growth,  practically  the 
only  rain  of  any  importance  fallini,'  in  February  and  May.  The  autumn  and 
the  preceding  summer  were  so  extremely  dry  that  there  was  practically  no 
moisture  in  the  soil  at  all,  even  at  a  depth  of  4  or  5  feet.  However,  all 
farmers  conducting  the  trials  were  quite  satisfied  as  to  their  value,  as  they 
provided  green  feed  at  a  time  when  stock  were  perishing,  and  in  many  cases 
saved  the  lives  of  stock  that  would  otherwise  have  died.  So  great  was  the 
scarcity  of  feed  that  stock  were  very  often  put  on  before  the  fodder  had  any 
chance  to  make  much  growth,  and  the  feeding  was  extended  far  later  than 
would  have  been  wise  in  a  good  season,  as  it  delayed  the  fallowing  of  the 
ground. 

Mixtures  of  fodders  were  in  most  cases  sown  with  the  idea  of  finding  the 
most  profitable  winter  fodders  for  the  western  districts.  Under  the  con- 
ditions that  prevailed.  Skinless  barley  and  Golden  tares  gave  the  best  results, 
the  tares  being  most  favoured  by  stock,  which  invariably  cleared  them  out 
before  tackling  anything  else.  The  season  was  too  dry  for  rape,  and  it  made 
very  little  growth.  In  the  mixture  of  Sunrise  oats  and  Egyptian  field  peas, 
the  oats  provided  good  feed  right  through,  but  the  peas  did  not  make  much 
growth. 

Cultural  Details. 

The  tests  were  carried  out  as  follows : — 

M.  F.  Dalton,  Duntry  League,  Orange. — Land,  grey  to  red  basah,  7  acres. 
Ploughed  with  mouldboard  in  March  ;  harrowed  and  rolled ;  sown  21st 
March,  1919.     Mixture  (1),  3  bushels  Skinless  barley  and  1|  bushels  Goldea 
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tares,  3  acres.  Mixture  (2),  2  bushels  Sunrise  oats  and  1  bushel  Egyptian 
field  peas,  2  acres.  Mixture  (3),  2  bushels  Huguenot  wheat  and  1  bushel 
Egyptian  field  peas,  2  acres.  In  each  case  56  lb.  superphosphate  per  acre 
was  applied. 

These  plots  carried  twenty-two  shee^  for  five  weeks,  forty  sheep  for  six 
weeks,  and  ten  bead  of  cattle  for  three  weeks. 

D.  A.  Rich,  Wellington. — Land,  grey  loam,  9  acres.  Ploughed  with  disc 
plough  in  April  and  harrowed  ;  sown  first  week  in  May,  1919.  Mixture  (1), 
3  bushels  Skinless  barley  and  1^  bushels  Golden  tares,  3  acres.     Mixture  (2), 

3  bushels  Sunrise  oats  and  1|  bushels  Egyptian  field  peas,  3  acres. 
Mixture  (3),  3  bushels  Skinless  barley  and  12  lb.  Dwarf  Essex  rape,  3  acres. 
In  each  case  56  lb.  superphosphate  per  acre  was  applied. 

These  plots  carried  twenty-six  pigs,  forty  four  sheep,  four  cows,  and  six 
horses  for  three  months. 

E.  J.  Allen,  Greqra. — Land,  heavy  red  soil,  14  acres.  Ploughed  second 
week  in  February  about  4  inches ;  harrowed  1st  March  ;  sown  4th  March. 
Mixture  (1),  4  bushels  Skinless  barley  and  2  bushels  Golden  tares,  4  acres. 
Mixture  (2),  2  bushels  Skinless  barley  and  8  lb.  Dwarf  Essex  rape,  2  acres. 
Mixture  (3),  4  bushels   Sunrise  oats  and  2  bushels  Canadian  field  peas, 

4  acres.     Also  16  lb.  Dwarf  Essex  rape,  4  acres. 

These  carried  twenty-five  head  of  horses  and  cattle  for  about  six  weeks, 
but  they  grazed  on  it  continually  for  three  months. 

E.  A.  Draper,  Harris  Park,  Alectown  West. — Land,  heavy  red  soil,  16 
acres.  Disc-cultivated  end  of  March;  sown  2nd  April.  Mixture  (1),  4 
bushels  Skinless  barley  and  2  bushels  Egyptian  field  peas,  5  acres. 
Mixture  (2),  4  bushels  Florence  wheat  and  2  bushels  Golden  tares,  4  acres. 
Mixture  (3),  3  bushels  Sunrise  oats  and  6  lb.  Dwarf  Essex  rape,  3  acres. 
Also  16  lb.  Dwarf  Essex  rape,  4  acres.  In  each  case  56  lb.  superphosphate 
per  acre  was  applied. 

These  plots  carried  six  horses  for  a  month,  sixty-six  sheep  for  six  weeks, 
and  160  sheep  for  two  months. 

J.  Parslow,  Kelvin  Grove,  Gilgandra. — Land,  grey  loam,  16  acres.  Spring- 
toothed  twice  in  January,  1919  ;  sown  1 9th  and  20th  March.  Mixture  (1), 
4  bu.shels  Skinless  barley  and  2  bushels  Golden  tares,  4  acres.  Mixture  (2), 
4  bushels  Sunrise  oats  and  2  bushpls  Egyptian  field  peas,  4  acres.  Mixture 
(3),  3  bushels  Skinless  barley  and  18  lb.  Dwarf  Essex  rape,  3  acres.  Also, 
4  lb.  Swedes,  1  acre  ;  16  lb.  Dwarf  Essex  rape,  4  acres.  In  each  case  56  lb. 
*  superphosphate  per  acre  was  applied. 

The  Swedes  and  rape  germinated  badly. "  The  plots  carried  fifty-five  sheep 
and  twenty-eight  lambs  for  twelve  weeks. 

L.  Broughton,  Bnyhen,  via  Mendooran. — Land,  sandy  loam,  15  acres. 
Ploughed  end  of  February  and  beginning  of  March  and  harrowed ;  sown  10th 
and  11th  March.  Mixture  (1;,  4  bushels  Sunrise  oats  and  2  bushels  Canadian 
field  peas,  4  acres.      Mixture  (2),  4  bushels  Skinless  barley  and  2  bushels 
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Golden  tares,  4  acres.  Mixture  (3),  3  bushels  Skinless  barley  and  12  lb. 
Dwarf  Essex  rape,  3  acres.  Also  16  lb.  Dwarf  Essex  rape,  4  acres.  In 
each  case  56  lb.  superphosphate  per  acre  was  applied. 

These  plots  carried  eight  horses  and  one  cow  for  three  weeks  and  twelve 
horses  and  one  cow  for  seventeen  days. 

RAINF&.LL  during  growing  period. 


liarch. 

ApriL 

May. 

June. 

JiUy. 

Au^rust. 

September. 

Total. 

Points. 

Points. 

Points. 

Points. 

Points. 

Points. 

Points. 

Points. 

Orange 

47 

325 

106 

123 

208 

227 

1,036 

Wellington 

429 

34 

134 

60 

647 

Oregra        

2» 

46 

276 

52 

47 

127 

37 

611 

Alectown  West     ... 

31 

313 

57 

140 

90 

631 

Gilgandra 

45 

39 

444 

26 

'    65 

79 

33 

721 

Mendooran 

75 

435 

15 

... 

... 

525 

Winter  Schools  for  Farmers,  1920. 

Arrangements  have  been  made  for  the  annual  Winter  School  for  Farmers  to 
be  held  at  Hawkesbury  Agricultural  College  from  15th  June  to  10th  July 
next.  The  syllabus  covers  a  comprehensive  course  of  lectures  and  demon- 
strations on  agriculture,  horticulture,  live  stock,  &c.,  and  in  addition, 
practical  training  is  available  in  useful  work  connected  with  farm  life,  such 
as  saddlery,  engineering,  blacksmi thing,  carpentry,  <feo. 

To  meet  a  popular  demand,  a  special  school  will  be  held  for  those  who 
desire  to  specialise  in  the  subject  of  poultry  farming.  All  branches  of  the 
industry  will  be  fully  dealt  with,  and  moreover,  the  students  will  be  given 
an  opportunity  of  studying  such  subjects  in  the  general  course  as  are  likely  to 
be  of  value  to  them. 

Farmers  or  their  sons,  over  16  years  of  age,  who  have  been  engaged  in 
rural  work  for  at  least  one  year,  will  be  eligible  for  admission  to  the  general 
course,  and  admission  to  the  poultry  course  will  be  granted  to  persons  of 
both  sexes  ov<;r  the  age  named  who  are  engaged  in  poultry  farming. 

Applications  for  both  .schools  will  close  on  31st  May,  1920. 

The  fee  for  either  course,  inclusive  of  board  and  lodging,  will  be  £3  3s 
Prospectus  and  full  information  may  be  obtained  on  application  to  theUndei 
Secretary  and  Director,  Department  of  Agriculture,  Sydney. 


Helping  Orange  Trees  to  Set  Tueir  Frtjit 

"  Our  navel  oranges  and  late  Valencias  bloom  well,  but  most  of  the  young 
fruit  drops  off,"  wrote  a  correspondent  recently.  "  One  Valencia  was  a  maiss 
of  blossom  last  spring,  but  only  two  oranges  have  remained  on  the  tree." 

"  The  best  way  to  get  citrus  trees  to  set  their  fruit,"  replied  the  Fruit 
Expert, "is  to  keep  the  soil  in  good  condition;  even  then  they  will  not 
always  hold  the  fruit.  Some  varieties  of  navel  oranges  are  worse  in  this 
respect  than  others,  but  Valencia  Late  usually  holds  its  fruit  well." 
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Soil  Improvement  for  Maize. 

I. — Manures  and  Fertilisers. 

[Continued  from  page  183.] 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Potash. 
As  has  been  shown,  the  demand  of  the  maize  crop  on  the  potash  of  the  soil 
is  not  particularly  heavy,  as  most  of  this  ingredient  taken  up  by  the  plant 
is  returned  to  the  soil  in  the  stalks  and  leaves  when  ploughed  in  or  burnt. 
It  is  also  a  noteworthy  fact  that  tlie  subsoil  generally  contains  a  higher 
percentage  of  potash  than  the  surface  soil.  By  the  decay  of  deep-rooting 
legumes  or  the  manure  from  stock  grazing  such  crops,  this  supply  of  potash 
can  in  part  be  brought  to  the  surface  soil,  where  it  can  l)e  made  use  of  by 
shallower  rooting  crops  like  maize.  Most  things  considered,  it  seems  that 
it  is  not  essential  to  purchase  potash  in  the  form  of  chemical  fertilisers  for 
maize  or  for  most  maize  soils,  though  in  the  case  of  some  sandy  loams  markedly 
deficient  in  easily  available  potash  this  ingredient  may  require  to  be  bought 
in  small  amounts  for  the  maize  crop.  On  reclaimed  peaty  swamp  lands 
(excellent  for  maize-grc»wing  as  a  rule)  the  application  of  potash  fertiliser  is 
oft  n  necessary  and  highly  profitable.  The  truth  of  this  statement  has  been 
supported  by  both  soil  analysis  and  field  experiments  in  Illinois,!  where,  it  is 
stated,  potash  has  increased  the  yield  of  maize  from  10  or  20  bushels 
per  acre  to  50  or  60  bushels  on  thousands  of  acres  of  reclaimed  swamp  land. 

As  the  carbonic  and  organic  acids  which  are  set  free  on  the  decay  of  organic 
matter  have  the  power  of  releasing  potash  from  its  insoluble  compounds  in 
the  soil,  it  is  thought  that  on  most  maize  soils  sufficient  available  potash  for 
the  maize  crop  can  be  maintained  by  keeping  up  the  supply  of  decaying 
organic  matter  in  the  soil.  When  this  organic  matter  is  allowed  to  be 
depleted,  potash  fertilisers  may  stimulate  the  growth  of  maize. 

The  following  results  with  potash  fertilisers  on  maize  have  been  obtained 
in  New  South  Wales  : — 


North  Coast 

South  Coast 

Northern  Tableland.. 
North- West 


Average  of  22  tests 
6     „ 
4    „ 
3    „ 


Yield  per  acre. 

Increase  or  decrease 

from  28  lb.  Sulphate 

of  Potash. 

I  cwt. 
Superphosphate. 

IJ  cwt. 
P5  Mixture.* 

bus.    lb. 

bus.    lb. 

bus.  lb. 

55     49 

60     11 

4     18  increase. 

55       7 

61     25 

6     18 

26    22 

25     10 

1     12  decrease. 

31     51 

30      2 

1     49 

*?.')  iiiixture  consists  of  1  cwt.  Superphosphate  and  \  cwt.  Sulphate  of  Potash. 
t  IlUnois  Fanners'  Institute  Report,  1911. 
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In  spite  of  the  favourable  results  on  the  coast,  the  writer  maintains  that 
'farmers  growing  maize  on  the  alluvial  soils  here  can  render  the  i)urohase  of 
potash  unnecessary  for  some  time  yet,  if  the  supply  of  decaying  organic 
matter  in  the  soil  is  kept  up  by  green  manuring — preferably  with  legumes, 
ior  on  soils  where  the  yield  is  limited  by  a  shortage  of  available  nitrogen, 
potash  .fertilisers  may  stimulate  leaf  development  and  growth  sufficiently 
to  give  a  profitable  increase.  This  is  borne  out  by  the  fact  that  on  soils 
in  which  decaying  organic  matter  was  definitely  known  to  be  present  in 
sufficient  quantities,  potash  manures  have  not  given  any  increase  in  yield. 
This  is  directly  shown  at  Coramba,  where  fertiliser  experiments  have  been 
carried  out  for  five  years,  and  where  no  increase  was  recorded  from  potash 
fertilisers  during  the  first  two  years,  but  where  increases  have  been  obtained 
from  these  fertilisers  in  later  years — probably  owing  to  the  deficiency  of 
decaying  organic  matter  in  the  soil  which  naturally  ensues  with  continued 
•cultivation  if  no  measures  are  taken  to  replace  it. 

With  the  high  prices  ruling  for  potash  at  present,  it  is  recommended  that 
no  purchase  be  made  of  fertilisers  for  maize  supplying  ^is  ingredient  until 
the  need  for  it  is  shown  by  actual  experiment;  even  tnen,  the  soil  should 
contain    an    abundance    of   decapng   organic   matter   before  any  defini 
-conclusions  can  be  drawn  as  to  whether  potash  fertilisers  are  required. 

Lime. 

Lime  is  not  strictly  a  fertiliser,  though  it  may  in  some  cases  act  as  a 
«timulant  in  producing  larger  crop  yields.  It  should  be  regarded  more  as  a 
jneans  of  improving  the  texture  of  soils — particularly  heavy  clay  soils. 

By  promoting  conditions  favourable  to  nitrifying  bacteria  and  thus 
rendering  nitrogen  in  organic  matter  more  readily  available,  lime  hastens 
to  some  extent  the  decomposition  of  vegetable  matter  ploughed  under  and  by  ' 
chemical  action  sets  free  some  potash  from  insoluble  compounds.  It  also 
has  some  action  in  preventing  the  formation  of  insoluble  (iron  and  alumina) 
phosphates  where  it  is  present  in  sufficient  quantity  in  the  soil  to  which, 
superphosphate  has  been  added.  In  very  acid  soils  it  promotes  the  growth 
of  legumes,  and  thereby  is  a  means  of  increasing  the  yield  of  the  following 
maize  crop  on  account  of  the  greater  amount  of  nitrogen  and  organic 
matter  added  to  the  soil  when  these  legumes  precede  maize.  In  Alabama* 
an  increase  of  nearly  3  bushels  per  acre  of  maize  was  obtained  from  an 
application  of  lime  to  velvet  beans  (for  ploughing  under)  due  to  their 
increased  growth. 

As  a  direct  application  alone  to  the  soil  for  maize,  lime  has  not  met  with 
much  success.  The  following  results  were  obtained  from  the  application  of 
lime  for  maize  on  red  soils  in  Rhodesia,|  found  to  be  distinctly  acid  : — 

Yield  per  acre. 

Unburnt  lime,  1  ton  per  acre  49  bushels  10  lb. 

Quicklime,  ^  ton  per  acre       .; 53       ,,        14  ,, 

Untreated         ...     56       ,,       50  ,,    

*  A'abama  Agr.  Expt.  bta.  Bull.  111.         t  RlioJes:a  Agr.  Jour.,  December,  1918. 
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Nothing  will  exhaust  the  soil  more  quickly  than  lime  if  used  alone.  Bear 
and  Salter*  found  that  the  use  of  quicklime  in  excess  of  the  needs  of  the  soil 
caused  a  loss  of  nitrogen,  phospLorus  and  organic  matter  from  the  surface 
soil  considerably  larger  than  the  increased  yields  produced  would  justify. 
When  the  organic  matter  is  maintained  and  the  supply  of  plant  food  material 
is  kept  up,  the  application  of  lime  may  be  profitable.  In  America  the  cost  of 
ground  limestone  (which  is  most  largely  used)  is  only  about  5s.  or  6s.  per  ton, 
while  here  this  substance  is  quoted  at  about  SOs.  per  ton,  with  agricultural' 
(or  air-slaked)  lime  at  nearly  double  this  price.  This  precludes  the  application 
of  lime  on  a  large  scale  in  this  State ;  but  experiments  are  in  progress  ta- 
determine  the  value  of  lime,  on  maize  soils  in  those  districts  where  the  rainfall 
is  high  and  where  much  loss  of  this  substance  from  the  soil  may  be 
expected  on  account  of  leaching. 

Do  Commercial  Fertilisers  Impoverish  the  Soil? 

In  many  districts  the  cry  is  heard  from  farmers  that  commercial  fertilisers^ 
impoverish  the  soil.  Such  farmers  argue  that  it  has  been  their  experience- 
that  once  they  stait  to  use  commercial  fertilisers  (especially  superphosphatey 
they  are  compelled  to  continue  the  practice,  for  if  they  leave  off,  they  find 
the  yieldff'poorer  than  on  land  to  which  no  fertiliser  had  been  applied.  This- 
is  undoubtedly  in  many  cases  the  truth,  but  its  full  significance  has  not  been 
realised — it  certainly  does  not  constitute  an  argument  in  favour  of  no- 
fertiliser  ;  the  fact  that  increased  and  profitable  yields  have  been  realised 
seems  to  have  been  lost  sight  of.  As  has  been  shown,  fertilisers  add  to  the 
soil  only  a  portion  of  the  plant  food  removed  by  the  crops,  with  the  inevitable 
result  that  the  total  plant  foc>d  in  the  soil  gradually  decreases  and  the  land 
itself  is  steadily  impoverished  under  continuous  culture  or  one-crop  farming. 
But  fertilisers  supply  this  plant  food  in  an  easily  available  form,  whereas 
there  is  a  limit  to  the  use  which  can  be  made  of  the  plant  food  in  the  soil 
because  of  the  large  amount  of  it  which  is  highly  insoluble.  This  is  mainly 
the  reason  why  fertilisers  give  increased  yields,  and  explains  to  some  extent 
why  fertilisers  must  be  continued.  The  increased  crops  obtained  from  the 
use  of  fertilisers  take  more  plant  food  from  the  soil  than  poorer  crops  grown 
without  fertiliser ;  and  it  is  the  first  business  of  every  farmer  (and  an 
economically  sound  practice)  to  rob  the  soil  of  its  fertility  by  making  the  land 
produce  its  utmost  in  crops.  The  farmer  should  recognise,  however,  that  he 
cannot  have  his  cake  and  eat  it  too.  If  he  does  not  wish  his  land  to  become 
poorer,  he  should  be  content  with  poor  crops. 

Successive  good  crops  of  maize  or  other  crops  in  continuous  culture  without 
rotation  (whether  due  to  good  seasons,  good  cultivation  or  fertilisers)  must 
make  the  soil  poorer  in  available  plant  food,  and  this  is  what  makes  fertilisers, 
necessary  (especially  phosphatic  fertilisers,  like  superphosphate,  bonedust, 
&c.,  because  there  is  no  other  means  of  supplying  the  element  phosphorus), 
and  all  the  more  necessary  on  soil  to  which  fertilisers  have  been  previously 
added.  There  can  b(!  no  ropm  for  complaint  so  long  as  fertilisers  give  a- 
*  West  Virginia  Agr.  Expt.  S^a.  bull.  160  (1916). 
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profitable  increase  in  crop  yields.  The  fertiliser  merchant  cannot  be  blamed 
for  the  poor  yields  obtained  when  fertilisers  are  discontinued,  any  more  than 
Providence  can  be  censured  for  sending  gfX)d  seasons  which  help  to  produce 
good  crops  and  incidentally  to  make  the  land  poorer. 

Theie  is  the  further  complaint  that  superphoi>phate  has  the  effect  of 
"hardening"  the  soil,  making  it  run  together  after  rain  and  bake  quickly,, 
and  thus  accentuating  the  reduction  in  crop  yield.-  This  condition  is- 
explained  by  the  same  cause — that  is,  the  more  rapid  exhaustion  by  the 
heavier  crops  of  the  soil's  organic  matter  (of  which  nitrogen  is  a  part), 
whereas  poorer  crops  grown  without  fertiliser  deplete  this  organic  matter 
more  gradually.  In  any  case,  the  greater  the  moisture-holding  power  of 
the  soil  the  more  the  fertiliser  is  likely  to  be  made  use  of.  The  intelligent- 
farmer  will  see  to  it  that  the  soil  retains  its  moisture-holding  capacity  by 
e-nriching  it  with  organic  matter  from  animal  and  green  manures  and  crop 
residues.  The  land  is  thus  kept  in  good  tilth  and  full  use  is  made  of  the 
fertiliser. 

Strange  as  it  may  seem,  the  writer  has  met  landlords  who,  on  the  above 
fallacious  grounds,  have  absolutely  forbidden  their  tenant  farmers  to  use 
commercial  fertilisers.  Tenant  farmers  on  short  leases  are  in  some  cases 
loth  to  use  fertilisers  because  they  get  no  compensation  for  their  residual 
values.  Such  farmers  have  no  excuse  for  this  attitude,  even  on  the  shortest 
lease,  when  they  can  be  assured  that  the  application  of  fertiliser  results  in 
a  profitable  increase  in  crop  yields. 

Effect  of  Fertilisers  on  Maturity  of  Maize  Crops. 

The  use  of  phospbafric  fertilisers  (particularly  superphosphate)  as  an  aid' 
to  the  early  maturing  of  the  crop  is  a  factor  which  has  not  previously  been 
given  the  importance  it  deserves  ;  in  the  Tableland  districts  the  application 
of  ^  to  1  cwt.  superphosphate  alone  at  planting  has  been  ob.served  to  hasten 
the  maturity  of  the  maize  crop  by  as  much  as  ten  days  or  a  fortnight. 
In  view  of  the  fact  that  it  is  never  known  when  extra  early  autumn  frosts 
will  occur,  this  is  a  big  consideration.  The  damage  done  by  these  unseason- 
ably early  frosts  depends  on  the  amount  of  moisture  in  the  grain  at  the 
time  it  is  caught ;  not  only  do  they  reduce  the  yield  because  the  grain  does, 
not  fill,  but  the  feeding  value  of  the  grain  is  also  les>eaed.  The  action  of 
phosphates  is  to  hasten  the  formation  and  filling  of  the  grain ;  and  the  use- 
of  superphosphate  in  cold  climates  at  planting  (which  has  the  direct  effect  also 
of  increasing  the  root  development  of  the  young  seedlings,  tnus  giving 
them  a  quick  start)  will  do  much  to  lessen  the  risk  of  damage  which  may  be 
caused  by  early  frost. 

Bone-dust  does  not  appear  to  have  this  power  of  inducing  early  maturity 
in  the  same  degree  as  superphosphate,  and  even  a  mixture  of  bonedust  and 
superphosphate  does  not  give  as  marked  results  in  this  direction  as  super- 
phosphate alone.  Nitrogenous  fertilisers,  like  nitrate  of  soda  and  sulphate 
of  ammonia,  have,  on  the  other  hand,  the  effect  of  delaying  maturity  ;  and  it 
is  probably  due  to  the  small  amount  of  nitrog'-n  in  bonedu.-t  that  sometimes. 
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a  slightly  later  maturity  is  observed  in  the  maize  feitilised  with  it.  When 
a  later  planting  than  usual  takes  place  in  cold  districts,  then  it  would  be 
advisable  to  apply  superphosphate  alone  at  seeding,  in  spite  of  all  other 
considerations. 

Residual  Effect  of  Fertilisers. 

Although  the  amount  of  fertiliser  usually  applied  to  maize  contains  less 
plant  food  than  is  removed  from  the  soil  by  the  average  crop,  there  is  reason 
to  believe  that  there  is  some  residual  effect  from  the  fertilisers  applied.  In 
other  words,  we  may  expect  some  increase  in  the  second  or  third  years  after 
application  (though  by  no  means  as  great  as  the  increase  during  the  fii-st  year). 
The  establishment  of  this  fact  is  the  basis  of  the  complaint  by  tenant  farmers 
already  referred  to. 

Nitrogen  is  the  chief  element  lost  from  the  soil  by  leaching,  and  though 
^oils  have  the  power  of  fixing  ammonia  salts  to  some  extent,  even  these  are 
converted  fairly  rapidly  into  nitrates  during  favourable  summer  conditions, 
and  the  soil  then  has  no  power  over  their  retention,  except  when  growing 
crops  are  making  use  of  them.  The  loss  from  leaching  is,  of  course,  greater 
in  districts  of  heavy  rainfall  and  from  sandy  soils  ;  and  when  these  conditions 
are  heightened  it  will  be  seen  that  a  cover  crop  of  some  l^ind  is  an  economical 
method  of  saving  nitrogen.  It  will  be  apparent,  therefore,  that  nitrogenous 
fertilisei-s  like  sulphate  of  ammonia  and  nitrate  of  soda  are  not  likely  to 
have  any  residual  effect.  Phosphatic  and  potash  fertilisers  lose  but  little  of 
their  plant  food  from  the  soil  by  leaching  under  ordinary  conditions,  though 
potash  is  lost  to  some  extent  from  sandy  soils  under  heavy  rainfall.  Fairly 
large  quantities  of  lime  are  also  removed  from  the  soil  in  drainage  or  seepage 
waters.  It  is,  however,  chiefly  from  phosphatic  fertilisers  and  organic 
■nitrogenous  manures  like  blood,  bone,  &c.,  that  we  can  expect  some  residual 
value— even  though  the  amounts  of  plant  food  supplied  by  these  fertilisers  is 
less  than  that  removed  by  the  crops  from  the  soil,  for  the  crops  depend  more 
or  less  on  the  plant  food  which  is  naturally  contained  in  the  soil  and  what 
part  of  this  is  made  available. 

Experiments  are  now  in  progress  in  this  State  to  determine  the  residual 
effect  of  superphosphate  on  maize  soils,  but  in  the  meantime  the  experience 
of  other  countries  is  worth  quoting. 

In  Ohio*  it  was  found  that  51  per  cent,  of  the  increase  from  chemical 
fertilisers  was  realised  in  the  crop  to  which  the  fertiliser  was  applied  and 
49  per  cent,  in  the  crops  wh"ich  followed,  the  increased  yields  extending  for 
four  years  afterwards  from  a  single  application. 

In  Rhodesia,"!"  on  red  soils,  an  increase  of  46  bushels  per  acre  was 
obtained  as  an  aggregate  of  three  seasons  from  one  dressing  of  fertiliser 
costing  20s.,  practically  no  increase  over  the  unmanured  plot  being  obtained 
beyond  the  third  year. 

*  Ohio  Mon.  Bull,  vol.  2,  No.  2  (Februarj^,  1917). 
t  Rhodesia  Agr.  Jour.,  August,  1917. 
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Methods  and  Time  of  Applying  Fertiliser. 

Fertiliser  attachments  are  titted  to  most  of  the  modern  maize  drills,  and 
with  regulators  can  be  made  to  sow  from  |  to  3  or  4  uwt.  fertiliser  per  acre^ 
Very  few  definite  tests  have  been  made  to  determine  whether  the  application 
of  fertiliser  at  seeding  time  is  better  than  at  any  other  time,  but  nearly  all 
the  increases  for  fertilisers  quoted  here  have  been  obtained  by  such  an  appli- 
cation. It  has  been  shown  that  top  dressing  maize  with  nitrate  of  soda  has 
been  tried  unsuccessfully  for  the  most  part  on  the  coast,  but  the  experiment 
is  being  continued  on  the  tablelands,  where  it  may  meet  with  success. 

On  the  western  slopes,  where  the  question  of  soil  moisture  is  the  most 
important  one  in  maize  growing,  it  may  be  found  that  fertilisei's  applied  to 
maize  at  planting  have  an  undesii-able  effect  in  producing  a  vigorous  growth 
of  stalk  which  will  be  less  able  to  withstand  the  dry  weather  it  may 
experience  later  in  the  season,  and  thus  the  yield  may  be  actually  I'educed 
by  the  fertiliser.  Especially  will  this  apply  to  soluble  nitrogenous  fertilisers,, 
but  it  may  also  happen  with  superphosphate.  For  this  reason  the  quantity 
of  fertiliser  applied  to  maize  in  these  districts  should  be  much  smaller  than 
that  recommended  for  the  coast,  except,  perhaps,  in  the  case  of  fodder  maize,, 
where  a  heavy  stalk  growth  is  desiied. 

Some  experiments  to  determine  whether  broadcasting  the  fertiliser  or 
distributing  it  with  a  wheat  drill  before  planting  maize  is  any  better  than 
sowing  in  the  maize  drill  in  the  ordinary  way,  have  given  negligible  results- 
in  New  South  Wales,  the  yields  being  about  the  same  from  either  method. 
In  North  Carolina*  an  average  of  '2'\  bushels  per  acre  increase  was  obtained 
in  favour  of  fertilising  in  the  maize  drill  as  compared  to  broadcasting.  It 
may  be  that  when  heavy  dressings  of  fertiliser  are  given  it  would  be  prefer- 
able to  distribute  it  evenly  by  the  wheat  drill,  but  in  those  districts  in  this 
State  where  there  is  likely  to  be  a  wheat  drill  on  the  farm  (that  is,  the 
tablelands  and  western  slopes)  it  has  been  found  that  light  applications  of 
fertiliser  give  the  best  results. 

Owing  to  absorption  by  the  soil  particles,  very  little  downward  movement 
of  plant  food  like  phosphates  and  potash  takes  place,  and  if  these  fertilisers 
are  applied  to  the  surface  soil  at  a  shallow  depth  a  good  part  of  them  must 
be  out  of  action  in  the  cultivated  surface  soil  mulch,  except  in  a  wet  season 
when  the  maize  roots,  especially  in  the  later  stages  of  growth,  approach 
nearer  the  surface.  By  putting  these  fertilisers  in  deeply  better  results 
might  naturally  be  expected,  for  not  only  would  they  then  be  down  where 
the  plant  roots  feed,  but  they  would  stand  more  chance  of  being  in  moister 
soil  and  being  thus  made  more  available.  That  there  is  something  in  the 
deep  application  of  fertilisers  has  been  proved  in  North  Carolina,f  where 
fertiliser  applied  three  times  as  deep  (4  to  5  inches  beneath  the  seed)  as  is 
ordinarily  applied  just  before  planting  maize  gave  an  average  profit  of  88 
per  cent,  greater  than  applying  the  fertiliser  in  the  drill  at  the  ordinary 

V- 

»  North  Carolina  Agr.  Expt.  Sta.,  Circ.  8  (1913). 
t  North  Carolina  Agr.  Expt.  Sta.,  Bull.  229  (1915). 
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depth  at  planting.  This. is  presumably  done  by  setting  the  maize  drill 
very  deep  and  sowing  the  fertiliser  alone  first.  Experiments  are  now  in 
progress  to  determine  the  value  of  this  method  in  New  South  Wales. 

In  some  parts  of  America  the  fertiliser  practice  which  has  given  the 
best  results  is  that  of  applying;  the  fertiliser  to  the  crop  that  is  grown 
especially  for  soil  improveuient.  The  application  of  200  to  300  lb.  super- 
phosphate to  the  fodder  crop  or  green  manure  crop  preceding  the  maize 
crop  has  given  much  lietter  returns  than  the  same  amount  applied  directly 
to  the  maize  crop.  This  practice  has  not  yet  been  tried  in  this  State  as 
far  as  maize  is  concerned,  but  should  be  worth  testing.  It  may  be  men- 
tioned that  this  method  of  fertilising  has  not  proved  a  success  here  with 
wheat,  but  wheat  is  a  crop  for  which  soil  improvement  crops  are  not  usually 
grown  as  they  are  for  maize.  The  writer  has  observed  the  undoubted 
stimulating  effect  fertilisers  have  had  on  the  growth  of  peas,  vetches,  &c., 
which  have  been  grown  for  soil  improvement  on  the  coast ;  this,  with  the 
results  of  the  fertiliser  tests  with  superphosphate  on  lucerne  during  the  past 
few  years  on  the  alluvial  flats  of  the  coast,  may  point  to  a  new  and  efficient 
method  of  fertilising  land  for  maize.  The  increased  growth  of  the  leguminous 
fodder  crop  adds  more  organic  matter  and  nitrogen  to  the  soil,  and  the  maize 
crop  depends  for  phosphates  lirgely  on  the  residual  value  of  the  phosphatic 
fertiliser  applied  to  the  fodder  crop. 


Vary  the  Ration  when  Ha.nd-feeding  Sheep. 

"  Which  of  the  feeds  I  have  on  hand  would  you  advise  me  to  use  to  hand-feed  to 
Merino  ewes  due  to  lamb  early  in  April,  and  lo  Merino  lambs  dropped  in 
April  and  May  of  last  year?"  asked  a  Walla  Walla  pastoralist  recently.  "T 
have  prime  gi-een  wbeaten  hay  with  good  grain  in  some  sheaves,  prime  oaten 
hay  cut  fairly  ripe  with  plenty  of  grain  in  it,  and  Algerian  oats.  The  sheep 
have  hay  stubble  and  other  cultivation  with  a  little  dry  grass  to  run  on,  and 
plenty  of  good  water  and  salt.  To  keep  up  their  strength  and  condition  for 
lambing,  I  commenced  to  feed  on  the  wheaton  hay  (about  ^  lb.  hay  pei-  head)  a 
fortnight  ago,  but  neither  ewes  nor  lambs  are  doing  well.  Their  bellies 
appear  full,  and  they  are  weak  in  their  limbs,  fall  easily,  and  have  difficulty 
in  getting  up.     A  few  ewes  and  lambs  have  died  during  the  last  week." 

"  The  ewes  should  have  done  fairly  well  on  the  food  supply  mentioned, 
l>rovided  the  hay  was  of  good  quality,"  replied  the  Sheep  and  Wool  Expert.  "  I 
would  advise  bringing  the  ration  up  to  l|lb.  of  chaff  per  head  per  day  and  adding 
^  lb.  bran ;  the  ewes  may  be  suffei  ing  from  impaction  from  being  on  dry  feed 
80  long.  You  miirht  add  6  per  cent.  Epsom  salt  to  the  salt  lick.  In  the 
event  of  it  being  necessary  to  continue  hand-feeding,  a  ration  consisting  of 
1^  lb.  chaff  (wheaten  or  oaten)  and  1  lb.  lucerne  hay  may  be  supplied  as  a 
change  of  feed. 

"  It  would  be  better  to  have  the  hay  chaffed  than  to  feed  it  whole  to  the 
sheep.  The  secret  in  hand-feedinsj  is  to  changt;  tiie  ration  as  frequently  as 
possible.  Sheep  seem  to  sicken  if  left  too  long  on  the  same  class  of  food,  and 
by  alternating  the  lucerne  with  the  bran  and  chaflf  they  may  be  carried  along 
in  good  health  for  a  longer  period." 
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Chats  about  the  Prickly  Pear* 

No.  3. 


J.  H.  MAIDEN,  I.S.O.,  F.R.S.,  F.L.S., 
Government  Botanist  and  Director,  Botanic  Gardens,  Sydney. 

Prickly  Pear  as  Stock  Food. 

This  is  pear's  major  use,  beside  which  all  others  sink  into  insignificance.  I 
repeat  the  advice  that,  while  we  are  searching  out  some  insect  or  fungus 
antagonist  which  may  help  us  to  cope  with  this  dreadful  weed,  we  should  be 
careful  that  we  do  not  lose  valuable  time  for  the  sake  of  what  may  turn 
out  to  be  a  will-o'-the-wisp. 

Synopsis. 

Absolute  Destruction  only  an  Ideal. 

Select  Bibliograpliy. 

Burning  oflF  the  Spines  and  Spinules.      (1)  Singeing  with  Brush. 

(2)  Singeing  with  a  Torch. 
Handling  the  Pear  ;  a  Fork. 
Chopping  the  Pear. 
Steaming  Pear. 
Pear  as  Ensilage. 

Absolute  Destruction  only  an  Ideal. 

With  most  people  in  Australia  absolute  destruction  of  prickly  pear  is  an 
ideal.  If  the  matter  came  into  politics,  the  candidate  who  could  promise 
elimination  of  the  plant  would  receive  an  almost  unanimous  Australian 
vote ;  not  quite  unanimous,  however,  for  I  have  found,  particularly 
during  the  present  drought,  that  some  landowners  who  were  severely  antag- 
onistic to  it  during  the  drought  of  190t^  have  beconie  more  tolerant  of  it 
during  the  drought  of  1919.  A  number  have  told  me  they  could  not  carry 
through  a  drought  without  pear,  although  most  say  they  have  too  much. 

Following  is  the  opinion  of  a  high  American  authority.  Dr.  D.  Griffiths, 

in  U.S.  Bulletin  74,  p.  36,   referring  to  his  own  country  : — 

It  has  been  but  a  few  years  since  the  ranchers  in  the  pear  sections  of  Texas  were 
inquiring  anxiously  for  some  method  which  could  be  successfully  employed  in  ridding 
the  native  pastures,  of  what  was  considered  an  absolutely  worthless  and  injurious 
weed — the  prickly  pear.  It  was  asserted  that  the  pear,  like  the  mesquite  {Prosopis 
glandulosa)  and  guajilla  (Acacia  Berlandieri),  was  spreading  rapidly  and  would  soon 
overrun  and  greatly  injure,  if  ni)t  destroy,  large  areas  of  pasture  land.  But  this  was 
before  the  combination  of  pear  and  cotton-seed  meal  as  a  stock  feed  was  appreciated. 
To-day  the  occasion  for  the  destruction  of  the  pear  does  not  exist,  and  an  absolute 
destruction  would  be  a  calamity  indeed. 

The  foregoing  notwithstanding,  there  is  hardly  anyone  who  would  not 
welcome  any  means  by  which  the  pest  might  be  cleared  out  of  the  land,  and 
who  indeed  would  not  admit  that  that  would  be  a  desirable  termination 
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of  tlie  difficulty.  No  one,  I  suppose,  would  contemplate  the  toleration  in 
Australia  of  the  weed  if  any  method,  sonnd  economically,  could  be  found  fcr 
its  destruction. 

Select  Bibliography. 
The  following  pamphlets  bear  on  prickly  pear  as  a  forage  plant : — 

189^.  "  Projet  d'EnquOte  sur  le  Cactus,  considdre  comme  plante  four- 
ragifre."     {Revue  Tunisitnne.)     By  Paul  Bourde. 

1896.  "Plan  of  an  enquiry  into  the  merits  of  Prickly  Pear  as  a  forage- 
plant."  Ayriculturcd  Guzette,  October,  1896,  p.  651.  A  translation 
by  J.  H.  Maiden  of  the  preceding. 

190').  "  The  Prickly  Poar  and  other  Cacti  as  food  for  Stock."  Bulletin 
No.  74,  Bureau  of  Plant  Industry,  U.S.  Department  of  Agriculture. 
By  David  Griffiths. 

1906.  "Feeding  Prickly  Pear  to  Stock  in  Texas."  Bulletin  No.  91,. 
Bureau  of  Animal  Industry,  U.S.  Department  of  Agriculture.  By 
David  Griffiths. 

1906.  "Prickly  Pear  and  other  Cacti  as  food  for  Stock  (2)."  Bulletin 
No.  60,  New  Mexico  College  of  Agricultui-e,  etc.  By  David 
Griffiths  and  R.  F.  Hare. 

1907.  "Summary  of  Recent  Investigations  of  the  Value  of  Cacti  as 
Stock  Food.''  One  of  the  "  Miscellaneous  Papei's  "  comprised  in 
Bulletin  No,  102,  Bureau  of  Plant  Industry,  U.S.  Department  of 
Agriculture      By  David  Griffiths  and  R.  F.  Hare. 

1908.  "The  Prickly  Pear  as  a  Farm  Crop."  Bulletin  No.  124,  Bureau 
of  Plant  Industry,  U.S.  Department  of  Agriculture.  By  David 
Griffiths. 

1915.  "Yields  of  Native  Prickly  Pear  in  Southern  Texas."  Bulletin 
No,  208  of  the  U,S.  Department  of  Agriculture.    By  David  Griffiths. 

Burning  off  the  Spines  and  Spinules. 

For  particulars,  with  two  illustrations,  see  U.S.  Bulletin  No,  74  (1905). 
These  are  reproduced  at  Plate  XI  of  the  Queensland  Agricultural  Journal 
for  August,  1908. 

(1)  Singeing  with  Brush. — This  is  the  natural  and  primitive  method,  where 
scrub  and  timber  are  burnt,  and  by  means  of  the  fire  thus  created  the  spines, 
tfec,  are  burnt  off  the  pear.  A  pear-fork  is  used  for  handling  the  mass. 
Obviously  this  method  depends  on  the  care  and  skill  of  the  operator,  T  have 
no  doubt,  however,  that  this  method  will  always  be  in  use  more  or  less 
where  fuel  is  plentiful. 

In  the  Sydney  Daily  Telegraph  of  1st  August,  1913,  is  shown  a  small 
furnace  burning  pear  at  Riversleigh,  Pallamallawa,  New  South  Wales.  The 
apparatus  is  cylindrical,  hand-propelled,  and  mounted  on  wheels.  The 
cylindrical  furnace  has  a  revolving  fan  at  the  back  to  create  a  draught,  and 
the  fuel  is  wood,     A  tongue  of  flame  is  projected  on  to  the  clump  of  pear. 
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It  is  an  improvement  on  the  old  brush-fire  method,  but  the  appai-atus  is  more 
cumbersome  than  those  in  which  liquid  fuel  is  used.  Following  are  reports 
frooQ  Stock  Inspectors  in  February,  1920,  on  the  subject : — 

The  burner  was  used  to  some  extent  when  it  first  came  on  the  market.  I  watched  it 
fairly  carefully  and  came  to  the  conclusion  that  it  was  of  no  practical  use  for  the  destruc- 
tion of  pear,  and  that  as  a  method  of  converting  pear  into  stock  feed  it  was  a  failure. — 
C.  Brooks,  Scone. 

I  have  never  seen  the  burner  at  work,  and  the  only  landholder  who  has  tried  the 
process  is  Mr.  Boydell,  of  Weetah,  and  he  does  not  consider  the  process  practical.  The 
cost  of  labour  is  too  great,  as  the  process  requires  two  or  three  men  to  operate,  and  to  keep 
up  the  supply  of  wood  required.  There  have  been  (luring  the  present  drought  large 
numbers  of  cattle  running  on  the  pear  areas  about  Pallamallawa,  but  the  process  has  not 
been  in  operation. — H.  if.  Copeland,  Moree. 

The  Chief  Inspector  of  Agriculture  (Mr.  McDonald)  states  that,  apart 
from  the  labour  required,  stock  do  not  care  for  pear  singed  by  this  apparatus. 
This  is  probably  due  to  the  objectionable  flavour  caused  by  the  smoke  from 
the  wood  fire.  [At  the  same  time  brush-singed  pear  is  often  eaten  by 
stock— J.H.M.] 

(2)  Singeing  with  a  Torch. — The  first  publication  before  me  as  to  the  use  of 
the  gasoline  torch  for  singeing  pear  is  a  single-page  leaflet  written  by  the 
well-known  botanist,  J.  J.  Thornber,  and  issued  by  the  University  of 
Arizona  Agricultural  Experiment  Station,  U.S.A.  It  is  one  of  the  "Timely 
Hints  for  Farmers  "  (No.  52),  and  is  dated  4th  May,  1904.  It  draws 
attention  to  the  Beever  and  Hindes  (a  Texas  firm)  prickly  pear  burner 
constructed  on  the  principle  of  the  plumber's  gasoline  torch.  The  note  was 
a  preliminary  on3,  but  spoke  most  hopefully  of  the  possibility  of  converting 
pear  into  cattle-food  at  a  reasonable  rate. 

Then  we  have  the  following  information  (with  a  figure)  at  page  13  of 
U.S.  Bulletin  No.  74:— 

The  use  of  a  gasoline  torch  for  removing  the  spines  of  the  prickly  pear — and  it  is 
applicable  to  other  species  of  cacti — originated  in  Texas.  [PI.  I,  fig.  2,  not  reproduced.] 
This  is  a  common  practice  in  vogue  upon  the  range  [in  the  bush.— J.H.M.],  and  is  to  be 
recommended  as  economical  in  both  the  utility  of  the  feed  and  the  labour  of  preparing 
it.  The  process  consists  in  passing  a  hot-blast  flame  over  the  surface  of  the  plant, 
which  can  be  very  (juicklj'  done  at  small  expense.  The  spines  themselves  are  dry  and 
inflammable.  In  many  species  one-half  or  two-thirds  of  them  will  burn  off  by  touching 
a  match  to  them  at  the  lower  part  of  the  trunk.  The  ease  with  which  they  are  removed 
depends  upon  the  condition  of  the  atmosphere,  the  age  of  the  joints,  and  the  number  of 
the  spines.  A  large  number  of  spines  is  very  often  an  advantage  when  singeing  is  to  be 
practised,  because  the  spines  burn  better  when  they  are  abundant.  The  instrument 
used  for  this  purpose  is  a  modified  plumber's  torch.  Any  other  convenient  torch  which 
gives  a  good  flame  can  be  employed,  the  efficiency  depending  upon  the  lightness  of  the 
machine  and  the  ease  with  which  the  innermost  parts  of  the  cactus  plants  can  be  reached 
by  the  flame. 

In  Southern  Texas  two  excellent  torches  ....  are  commonly  used  in  singeing 
the  prickly  pear.  In  Arizona  one  or  two  ranchers  consulted  have  used  an  ordinary 
kerosene  torch  with  moderate  success  in  handling  the  tree  cacti  of  that  region.  With 
the  use  of  these  machines  there  is  no  labour  involved  in  the  feeding,  except  that  of  - 
removing  the  spines  by  the  passage  of  the  blast  flame  over  the  surface  of  the  joints. 
The  cattle  follow  the  operator  closely,  and  graze  all  the  joints  which  have  been  singed. 

Then  early  in  1910  the  Queensland  Lands  Department  imported  six  of 

the  Beever  and  Hindes  (known  in  the  trade  as  "B,  and  H.")  pear  torches. 

The  following  statement  was  made  in  the  Australian  press  at  the  time  : — 

In  Mexico  8,000  of  these  singers  are  used  daily,  and  this  method  has  been  the  means 
-of  saving  the  cattle  from  starvation  and  thirst  during  long  protracted  droughts.     It  is 
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stated  that  one  man  can  singe  in  a  vlay  siitficient  pear  to  feed  300  head  of  cattle  for  that 

})eriod,  at  a  cost  of  about  £1  (88.  for  a  man's  wages,  and  12s.  6d.  for  sufficient  naphtha- 
or  the  day's  work).     This  works  out  at  less  than  Id.  per  head  per  day  for  fodder. 

I  need  scarcely  remind  my  readers  that  these  are  pre-war  figures. 

Later  on  in  the  same  year  (1910)  the  New  South  Wales  Lands  Depart- 
ment borrowed  one  of  the  B.  and  H.  pear  torches  from  the  Queensland 
Lands  Department.  It  was  lent  to  Mr.  R.  Alexander,  of  Bulga,  in  the 
Singleton  district,  who  reported  in  1912  : — 

I  find  that  the  prickly  pear  torch  that  you  kindly  sent  me  is  a  great  success.  In  the 
early  part  of  the  winter,  when  feed  is  dry,  and  there  is  very  little  of  it,  the  cattle  eat 
the  pear  readily  after  the  thorns  are  burnt  off.  The  noise  of  the  torch  entices  the  cattle 
from  all  parts  of  the  paddock. 

In  this  Gazette  for  March,  1913,  p.  243,  is  an  article  by  H.  C,  Coggins,  in 
which  is  a  photograph  of  a  man  scorching  pear  by  means  of  one  of  the- 
torches  imported  by  the  Queensland  Department  of  Lands.  As  far  as  the 
outline  of  the  apparatus  is  concerned,  it  is  a  clearer  picture  than  that  of" 
PI.  1,  fig.  2,  of  U.S.  Bulletin  No.  74. 

Mr.  Coggins  makes  the  following  comments  : — 

It  is  estimated  that  one  man  with  a  machine  can  burn  enough  pear  in  one  day  to- 
feed  350  head  of  cattle  ;   each  beast  will  consume  on  an  average  150  lb.  of  pear  per  day. 
The  burner  will  consume  6  to  7  gallons  of  gasoline  at  a  cost  of  Is.  6d.  per  gallon. 

Great  care  should  be  taken  to  keep  stock  away  from  water  immediately  after  feeding., 
on  pear,  as  bloat  is  caused,  and  although  it  does  not  affect  cattle  used  to  pear  to  any 
groat  extent,  it  is  dangerous  to  stock  fed  solely  on  pear  for  the  first  time.  All  stock 
should  be  gradually  accustomed  to  pear. 

Experiments  carried  out  in  this  State  prove  that  the  machine  is  of  great  value  in 
times  of  drought  when  fo<lder  is  scarce.  Messrs.  Alexander  Bros.,  of  Bulga,  N.S.W.,. 
speak  very  highly  of  it,  and  state  that  they  had  276  store  buUccks  during  the  drought, 
the  whole  of  which  were  fed  on  pear  for  a  period  of  six  months,  and  fattened  on  this- 
fodder  alone.  Messrs.  Alexander  Bros,  say  that  the  burner  is  a  great  success  when  feed 
is  scarce. 

A  machine  was  also  lent  to  Mr.  H.  Munro,  of  Keera  Station,  Inverell,  and  he  considers- 
that  it  is  an  excellent  machine  for  the  purpose  required  of  it — that  is,  to  destroy  the 
thorns  so  that  stock  may  cultivate  a  habit  of  eating  the  pear,  and  thus  check  the  growthv 
and  seeding. 

In  U.S.  Bulletin  No.  74  already  quoted,  at  p.  19,  are  found  details  of 

the  design  of  the  two  pear  burners  on  the  market.     They  are  very  similar,. 

and  principally  consist  of  a  strong,  well-riveted  metal  tank  (which  is  supported 

upon  the  operator's  shoulders  by  a  strap),  a  long  delivery  pipe,  and  a  burner 

for  generating  and  consuming  gas  from  the  gasoline.     They  are  best  handled 

in  calm  weather,  but  in  neither  case  is  their  use  attended  by  any  danger. 

Handling  the  Pear ;  a  Fork. 
On  the  principle  that  we  should  learn  all  we  can  from  our  American' 
friends,  whose  country  is  the  houie  of  the  prickly  pear,  and  where  there  is- 
inCnitely  more  experience  in  handliiig  the  pear  than  with  us,  I  give  a  sketch 
(Fig.  i)  and  particulars  of  a  simple  instrument,  taken  from  U.S.  Bulletin 
No.  74,  p.  13  :_ 

In  some  cases  a  specially-constructed  fork  is  used  by  the  freighters.  This  instrument 
has  a  handle  much  like  an  ordinary  pitchfork  ;  the  tine,  however,  is  single,  short,  stout, 
and  sharply  curved,  with  a  stout  buttress  or  projecting  arm  at  the  base  to  prevent  the 
soft  joints,  through  which  the  instrument  is  thrust,  from  sliding  upon  the  handle  wlien 
raised  above  the  operator  in  the  act  of  pitching  upon  the  waggon.  None  of  these  was- 
seen  upon  the  ranges,  but  such  forks  were  commonly  used  by  the  wood-choppers  and. 
freighters. 
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The  vast  majority  of  the  Mexicans  use  a  forked  stick,  and  this  is  the  only  method  of 
handling  which  was  observed  iu  old  Mexico,  where  pear  feeding  is  very  extensively 
practised. 


Fig.  1.— A  Pear  Fork. 

Chopping  the  Pear. 

This  is  discussed  at  some  length  in  U.S.  Bulletin  No.  74,  at  p  16  ;  the 
matter  is  so  important  that  the  possibility  of  improved  machines  for  the 
purpose  is  a  question  well  worthy  of  the  Australian  inventor's  attention.  I 
have  seen  pear  chopped  for  dairy  cows  many  a  time,  but  the  ordinary  chaflf- 
cutter  has  been  employed,  and  the  pear  has  not  been  cut  veiy  fine.  This 
method  is,  for  other  reasons,  out  of  date. 

In  southern  Texas,  Dr.  Grifhths  (U.S.  Bulletin  7i)  informed  us  in  1905 
(fifteen  years  ago  !),  that  two  machines  to  which  he  draws  attention  are 
both  set  so  as  to  cut  the  pear  into  1-inch  or  H-inch  pieces      He  says  : — 

O^ing  to  the  succulent  nature,  the  whole  thing  is  practically  macerated  in  the 
■operation.  It  is  the  practice  to  set  these  machines  up  in  ihe  partures  convenient  to  pear 
and  water.  The  pear  is  cut  down,  hauled  to  the  machines  in  waggons  or  carts,  chopped, 
reloaded,  and  hauled  out  again  to  be  fed  in  troughs  construciecl  tor  that  purpose. 

For  the  particulars  and  accompanying  illustiations  of  these  machines  we 

are  again  indebted  to  Dr.  Gntfiths'  bulletin.      Fig.  2  shows  a  machine  that 

•consists  of  a  soli'l   cast-iron   wheel,   4  feet  in  diameter,    with    two   knives 

arranged  at  a  narrow  angle  with  the  radius  on  one  of  iis  faces.     Behind  each 


Fig.  2. — A  type  ot  Pear  Cutter  in  use  in  Texas,  U.SJi. 

Feed  platform  and  chute  on  tlie  left,  and  carrier  or  ele\'ator  to  tiie  riglit. 

knife,  hollowed  out  of  the  face  of  the  solid  casting,  there  is  a  pocket  extending 
the  length  of  the  radius.  The  front  faoe  of  this  wheel  is  plain,  save  for 
these  pockets,  which  receive  the  chopped  pear,  and  carry  it  out  of  the 
Efinachine.    The  knives  are  bolted  on  to  the  face  of  the  wheel  over  the  pockets. 
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and  in  revolving  pa-ss  an  adjustable  shear  plate  which  is  bolted  into  the- 
frame.  The  pear  is  forked  into  a  chute  that  feeds  it  against  the  face  of  the 
wheel,  with  its  revolving  knives,  and  is  cut  and  mashed  into  small  pieces. 
The  chopped  material  is  carried  down  in  the  pockets  and  dropped  into  a 
carrier  that  carries  the  chop  into  the  receptacle  provided.  The  design  of  the- 
driving  gear  allows  for  the  operation  of  the  machine  by  either  horse  or  steam 
power. 

As  shipped  from  the  factory,  the  machine  can  be  improved  by  the  attach- 
ment of  certain  labour-saving  devices  ;  for  instance,  a  platform  of  sufficient 
size  to  hold  one  day's  feed  of  uncut  pear  can  be  erected  on  the  cutting  side 
(and  opposite  the  horse-power)  to  reach  up  and  partially  surround  the  wheel. 
From  the  platform  the  pear  is  fed  into  the  chute,  by  which  it  is  directed  on 
to  the  knives.  Under  the  elevating  carrier  is  constructed  a  triangular  box 
X)f  about  the  same  capacity  as  a  double  waggon  htx.  On  the  lower  end  of 
this  is  a  trap  gate  which  can  be  sprung  so  as  to  allow  the  chop  to  slide  into 
the  waggon  without  handling. 


Another  type  of^Pear  Cutter 
Fig.  3.— Front  View,  showing  knives  Fig.  4.— Rear  View,  with  casing  removed, 

showing  boxes  behind  the  linives. 

The  cost  of  this  machine,  together  with  the  additional  construction,  was- 
125  dollars  in  1905.  It  is  estimated  that  by  its  use  ten  men  could,  with 
pear  conveniently  to  hand,  cut  a  full  ration  for  2,000  head  of  cattle,  the^- 
machine  being  operated  ten  hours  a  day,  and  four  horses  furnishing  the 
power.  It  is  calculated  that  the  machine  can  be  run  by  two  horses,  but  four 
operate  it  to  better  advantage,  especially  if  nnuch  heavy,  old  pear  is  being  cut. 

The  second  machine  (shown  in  Fig.  3)  differs  from  Fig.  2  in  being  con- 
structed throughout  of  iron,  in  being  smaller  and  more  compact,  in  having 
the  boxes  behind  the  knives  removable,  and  in  utilising  the  centrifugal  force- 
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-of  tlie  wheel  in  discharging  the  chop.  If  the  cutter  is  run  witli  an  engine 
this  iovca  deHvers  the  chop  into  a  waggon,  but  horse-power  and  unsteady 
feeding  make  the  motion  less  uniform  and  necessitate  the  shovelling  of  the 
chop.  This  machine,  it  is  claimed,  will  chop  20,000  lb.  of  pear  an  hour.  The 
spines  become  thoroughly  broken  up  in  passing  through  it,  and,  being  lighter 
than  the  pulpy  mateiial,  are  largely  winnowed  out  when  the  chop  passes  out 
of  the  machine.  A  platform  and  feed  chute  can  be  constructed  similar  to 
that  described  in  connection  with  the  first  machine. 

Other  machines  are  reported  in  this  same  bulletin  to  be  very  efficient. 
There  is  little  about  them  to  wear  out,  and  they  are  said  to  last  indefinitely. 

Steaming  Pear. 
I  do  not  know  when  the  process  of  steaming  prickly  pear  was  begun  in 
Australia ;  I  saw  it  on  the  Upper  Hunter  duj-ing  the  drought  of  1902,  and 
have  no  doubt  it  was  in  use  long  before.  Following  is  a  note,  dated  28th 
February,  1906,  on  the  brick-kiln  method  in  the  Upper  Hunter,  which  had 
then  been  in  use  some  years  : — 

I  have  forwarded  a  specimen  of  prickly,  pear  prepared  for  feeding  cows  by  a  local  dairy 
farmer.  The  process  adopted  is  to  prepare  a  hole  in  the  ground,  on  the  same  principle 
as  a  brick-kiln,  lighting  the  fire  underneath  so  as  to  steam  the  pear  with  the  moisture 
from  the  plant. 

As  may  be  noted,  this  method  seems  to  fairly  successfull}'  dispose  of  the  small  prickly 
spines  and  large  spikes.  I  may  add  that  it  is  8erve<l  with  bran  or  pollard,  and  Mr. 
Gardiner  (the  dairyman)  claims  that,  prepared  in  this  way,  it  is  a  good  substitute  for 
ordinary  fodder. — John  S.  Cheesbrodgh,  Inspector,  Muswellbrook. 

In  the  next  article  will  be  given  a  brief  account  of  the  method  adopted  in 
the  Camden  district.  An  object  is  to  soften  the  relatively  powerful  spines, 
and  also  the  irritating  spinules,  which  are  really  more  troublesome  to  stock 
than  the  spines.  I  have  known  a  little  washing  soda  added  to  the  pear  to 
soften  the  spines. 

Following  is  a  note  from  U.S.  Bulletin  No.  74  (1905),  showing  that  the 

steaming  process  is  in  use  in  the  United  States  : — 

So  far  as  known,  Mr.  J.  M.  John,  of  Hoehne,  Colo.,  is  the  only  rancher  who  has 
practised  steaming  cactus  for  cattle  in  this  country.  Mr.  John  discovered,  by  accident 
and  without  any  knowledge  of  Australian  practices,  that  the  spines  became  innocuous 
when  moistened  for  some  time.  He  happened  to  use  the  plants  in  the  construction  of  a 
dam,  which  soon  washed  out.  Upon  repairing  the  dam  it  was  discovered  that  the 
spines  of  those  plants  which  had  been  kept  wet  were  perfectly  harmless.  This  suggested 
that  hot  water  or  steam  would  accomplish  the  purpose  in  a  much  shorter  time.  Acting 
upon  this  suggestion,  he  fitted  up  a  tank  and  boiler,  which  happened  to  be  on  hand,  for 
the  purpose  or  steaming  the  cactus.  The  tank  employed  was  an  open  one,  holding  two 
loads,  or,  approximately,  6,000  lb.  of  cactus.  In  order  to  prevent  the  loss  of  heat  as 
much  as  possible,  corn  chop,  which  was  to  be  fed  with  the  cactus,  was  poured  upon  the 
top  of  the  loaded  vat.  This  mixture  was  steamed  for  about  ten  hours,  allowed  to  stand 
one  night,  and  fed  in  the  morning,  with  good  results  during  one  or  two  winters.  It 
should  be  stated  that  all  of  the  liquid  was  lost.  This  was  a  pure  experiment,  adapted 
to  local  conditions,  and  material  convenient  for  the  operations.  The  form  of  tank,  the 
length  of  time,  and  the  consequent  expense  of  keeping  up  steam,  could  be  greatly 
improved  upon. 

Fear  as  Ensilage. 
An  ax'ticle  by  Mr.  W,  L.   Boyce,  Lochinvar,  entitled  "  Prickly  Pears  aa 
Fodder,"  appeared  in  this  Gazette  for  April,  1897  ;  in  it  the  writer  gives  an 
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account  of  his  experiments  in  feeding  the  pear  to  his  dairy  stock,  a  flood  ir* 
the  Hunter  having  destroyed  the  standing  crops.  His  description  of  his- 
experience  in  cooking  the  pear  is  very  much  the  same  as  the  later  experience 
in  the  Camden  district  to  be  described,  and  should  be  carefully  read. 
Speaking  of  the  utilisation  of  pear  for  ensilage  the  writer  tells  how  he  made  a 
stack  of  green  maize,  sorghum,  and  twenty  loads  of  prickly  pear.  In  the 
Gazette  for  the  following  July,  p.  504,  Mr.  Boyce  describes  his  further 
experience  as  follows  : — 

In  my  article  in  Oazette  of  April  last  I  mentioned  that  I  had  included  twenty  loads  of 
prickly  pears  in  a  stack  of  ensilage  with  maize  and  sorghum.  I  now  have  the  pleasure 
of  forwarding  you  a  sample  and  reporting  unqualified  success.  The  cattle  like  the  pears 
quite  as  well  as  the  othf.r  constituents  of  the  ensilage,  and  prefer  these  pears  to  the 
steamed  pears,  which  I  am  still  giving  them. 

The  ensilage  was  made  in  a  stack  in  the  open,  and  pressed  with  home-made  mechanical 
appliances  and  covered  with  iron.  Owing  to  the  drought  the  stack  is  only  a  small  one^ 
which  makes  my  present  triumph  the  greater.  The  base  of  the  stack  is  19  ft.  x  16  ft. 
6  in.,  and  only  3  feet  high  in  its  compressed  state.  I  estimate  that  the  pears  amount  to 
one-third  of  the  whole  stack.  In  building  the  stack  I  put  alternate  layers  of  pears  and 
maize  and  sorghum,  four  loads  of  pears  in  one  layer,  but  never  allowing  the  pears  to  be- 
nearer  than  a  foot  to  the  edge. 

At  present  I  am  feeding  the  cows  on  this  ensilage,  steamed  pears,  and  barley,  all  on 
the  same  day.     There  is  also  a  good  picking  of  green  herbage,  yet  everything  is  eaten  up 
clean.     The  milk  test  is  at  present  4  per  cent,  of  butter-fat,  which  is  amongst  the= 
highest  at  my  creamery. 

Now,  as  this  ration  has  a  good  proportion  of  prickly  pear  the  facta  stated  prove  that 
there  is  considerable  virtue  in  the  much  despised  prickly  pear.  It  only  remains  for  me- 
to  add  that  the  pears  were  placed  in  the  stack  whole,  including  thorns  and  roots,  the 
largest  bunches  being  afterwards  chopped  to  flatten  them.  The  heat  and  ferment  of  the 
silo  has  softened  the  thorns  and  rendered  them  harmless.  I  always  add  a  bag  or 
more  of  coarse  salt  to  a  stack  to  make  the  fodrler  more  palatable. 

Other  stock-owners  in  different  parts  of  this  State  and  Queensland  have- 
experimented  in  the  same  direction,  but  I  cannot  learn  that  pear  silage  is  a 
success. 

In  the  Cape  Agricultural  Journal  for  January,  1900,  p.  52,  is  a  record  of 
a  small  and  not  altogether  satisfactory  experiment  with  prickly  pear  and 
mealies  (maize).  Although  the  editor  asked  for  records  of  further  experi- 
ments, none  were  forthcoming. 

Experience  in  the  United  States  is  not  favourable  : — 

The  Messrs.  Furnish,  of  Spofford,  Texas,  attempted  it  one  year,  but  on  account  of 
the  improper  construction  of  the  silo  nothing  came  of  the  experiment. 

There  is  but  little  use  in  the  preparation  of  ensilage  from  cactus.     One  can  always- 
gather  this  plant  in  the  green  state  at  any  time  of  the  year,  and  the  object  of  going, 
to  the  trouble  and  expense  of  placing  the  material    in   a   silo    is   not    very    evident. 
Apparently  there  is  little  or  nothing  to  gain,  and  the  expense  is  considerable.      The- 
only  way  in  which  this  can  be  made  profitable  is  to  mix  the  chopped  pear  with  some 
other  much  drier  feed  in  the  silo.     (U.S.  Bulletin  74,  1905.) 


A  SAMPLE  of  grit,  submitted  to  the  Department  for  examination  as  supposedly 
poisonous  to  pigeons,  was  found  on  analysis  to  contain  3*35  per  cent,  of 
common  salt.  An  excessive  percentage  of  salt  in  the  food  has  frequently 
been  found  to  be  injurious,  especially  to  poultry,  and  probably  it  was  the- 
cause  of  the  trouble  in  the  present  instance,  i  The  grit  should  be  washed, 
before  being  supplied  to  the  pigeons. — F.  B.  Guthrie. 
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Dairy  Produce   Factory  Premises  and 
Manufacturing   Processes^ 

The  Application  of  Scientific  Methods  to  their 
Examination. 

[Continued  from  page  264.] 


L.  T.  MacINNES,  Dairy  Expert,  and  H.  H.  RANDELL,  ABsistant  to  the  Biologist. 

Example  2. 

It  had  been  noted  that  the  choicest  quality  butter  manufactured  in  a 
certain  large  factory,  while  true  to  description  as  regards  quality 
immediately  after  manufacture,  soon  began  to  show  signs  of  deterioration, 
and  when  kept- in  cold  storage  for  any  lengthy  period  became  unmistakably 
"off"  in  flavour  and  aroma. 

As  a  result  of  the  series  of  examinations  made  at  different  stages  of  the 
manufacture,  it  was  ascertained  that  while  the  pasteurising  of  the  cream  was 
effectively  done,  in  that  the  bacteria  were  practically  all  killed,  yet  this  same 
pasteurised  cream,  on  being  put  into  the  churn,  was  found  to  be  contami- 
nated in  the  same  manner  as  when  first  received  at  the  factory.  On  inquiry 
it  was  found  that  the  manager,  following  out  advice  he  had  received,  was 
using  a  quantity  of  high  acid  unpasteurised  cream  as  a  "  starter "  for  that 
which  had  been  neutralised  and  pasteurised.  The  "  starter "  cream  was 
found  to  contain  similar  germs  to  those  in  the  bulk  of  the  supply,  and  as  a 
consequence  the  work  and  expense  of  pasteurising  were  being  nullified.  On 
the  plates  being  shown  and  the  matter  explained,  the  factory  manager  at 
once  discontinued  the  practice. 

Selecting  special  cans  of  cream  from  the  general  supply  to  bo  used  as 
"starters"  in  this  way  is  a  very  dangerous  procedure;  even  with  the  most 
skilled  operator  mistakes  must  occur,  and  it  should  be  discontinued  wherever 
it  has  been  in  vogue.  In  propagating  and  using  "  starters  "  there  is  no  room 
for  guess-work. 

This  factory,  as  in  the  previous  example,  is  an  old  one  erected  some  twenty 
years  ago,  but  in  a  better  state  of  repair  and  kept  in  a  much  more  sanitary 
condition.  The  design  is  similar,  and  likewise  there  are  a  number  of  rooms 
on  the  first  storey.  The  main  walls  and  partitions,  as  also  the  ceilings  and 
the  upper  floor,  are  of  wood.  The  walls  and  ceilings  right  throughout  the 
factory  had  been  whitewashed  with  freshly-slaked  hot  lime  a  few  days 
previous  to  our  inspection.  This  fact  had  a  great  bearing  on  the  small 
counts  found  in  the  atmospherically  exposed  plates,  as  the  application  of  the 
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hot  lime  would  have  the  effect  of  destroying  many  organisms — especially 
jnould  growths — for  the  cultivation  of  which  the  medias  used  were  specially 
selected. 

Tlie  cream  treated  at  the  factory  was  in  all  eases  delivered  by  road 
vehicles — in  a  few  by  carriers  plying  for  hire,  but  mostly  by  the  dairy- 
■farmers  themselves.  In  transit  from  farm  t  >  factory  it  was  held  in  6  or  8 
gallon  cans,  mostly  of  tinned  steel  and  in  good  condition.  The  bulk  of  the 
.supply  was  received  before  midday.  On  arrival  each  can  was  weighed, 
.sampled  for  testing,  and  graded  for  quality.  The  cream  receiving  platform 
was  open  to  the  yard,  and  there  was  no  partition  between  it  and  the  receiving 
vats,  pasteuriser,  and  pipe-cooler.  After  passing  over  the  ground-floor 
•cooler  the  cream  was  pumped  up  to  another  cooler  on  the  next  floor,  imme- 
■diately  overhead,  and  from  there  taken  in  an  open  fluming  to  the  holding 
vats,  which  were  fitted  with  coils  in  order  to  regulate  the  temperature  and 
br'.ng  it  down  as  required  for  churning.  This  is  necessary  in  the  summer 
time,  as  the  cream  remains  in  these  vats  overnight,  being  churned  the 
following  morning. 

The  upstairs  cooler  was  placed  in  a  small  gable-end  room  with  low  ceiling, 
through  which  was  an  air  shaft ;  further  ventilation  was  pVovifled  through 
41  glass  window,  which  was  kept  open,  and  through  which  a  good  breeze  was 
blowing  at  the  time  the  plates  were  exposed.  The  attemperator  vats  were 
placed  in  an  adjoining  room  of  much  larger  size,  but  also  with  low  ceiling. 
These  vats  were  immediately  over  the  chums. 

The  cream  examined  was  received  in  good  condition  and  was  closely 
•graded  by  the  Department's  officers,  and  found  to  be  of  choicest  quality.  It 
■will  be  seen  from  the  plate  Bl  that  much  latent  infection  was  present.  The 
great  number  of  organisms  of  the  coli  group  demonstrate  contamination  at 
the  cow-yard  and  bails ;  other  types  present  indicate  that  the  cows  had  in 
some  cases  access  to  swampy  ground  and  pools  of  stagnant  water.  In  B2  it 
is  shown  that  heating  to  182  degrees  Fah.  practically  sterilised  the  cream  and 
made  it  possible  to  manufacture  from  it  a  high-grade,  good  keeping  butter, 
thus  proving  that  extreme  care  had  been  exercised  in  efficiently  carrying 
out  pasteurisation.  Untreated  in  this  way,  such  cream  would  make  a  butter 
that  would  deteriorate  to  a  very  low  quality  within  a  week. 

This  care,  with  all  the  work  and  expense  attached  to  it,  was  largely  taken 
in  vain,  because  of  the  practice  (already  referred  to)  of  adding  unpasteurised 
cream  as  a  "  starter  "  (see  B3),  the  sharp  acid  flavour  of  which  covered  up 
similar  latent  _  pollution  to  that  previously  destroyed  in  the  bulk  of  the 
Kjream  by  the  pasteurising  process.  This  infection  was  found  in  the  butter 
when  marketed,  and  was  mainly  responsible  for  reducing  its  grade,  when 
made,  from  43  points  for  flavour  (choicest  quality)  to  38  points  (or  second 
grade  and  unfit  for  table  use),  some  six  weeks  afterwards.  In  the  interval 
this  butter  was  kept  in  cold  storage  at  10  degrees  Fah. 

It  will  be  seen  from  plate  B5  that  the  water  used  for  washing  the  butter 
-contained  liquefiers,  gas  formers  and  moulds.     This  water  could  be  made 
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much  bettex'  by  being  thoroughly  filtered — for  example,  through  cotton  wool 
or  felt  pads.  Filtering  is  especially  necessary  where,  as  in  the  present  case, 
the  waterpourse  is  accessible  to  stock  which  wade  in  it  when  drinking,  and 
open  for  surface  infections  lying  about  the  surrounding  watershed  to  be 
washed  into  it  by  rains. 

Table   II. — Showing    Numbers    and    Kinds  of  Micro-organisms   found  in 
1  Gram  (1  c.c.)of  the  following  samples. 


Total 
Micro- 
organisms. 

Gelatin 
Li(iuefiers 
and  Casein 
Digesters. 

Acid  and 
Acid  Coagu- 
lating. 

Acid  and 

Oa.s 
Formers. 

Alkaline 

and 

Inert. 

Yeasts. 

Moulds. 

(Bl)  Cream  before  pasteurising.. 
(B'2)  Cream     immediately     after 

pa.steurising 

(B3)  Cream      20      homs      after 

pasteurising  and  inmiediately 
before  churning 

(B4)  Butter  in  bo.\  after  packing 

B5)  Butter-wash  water  . . 

108,355,000 
14,480 

20,448,01  0 

4,246,100 

22,800 
Nooid 

30,000 

120,1  KM  1 

33,1(10 

8,SO0 
iiimswere  pr 

107,000,CK)0 
14,480 

2O,00O,0OtJ 

4,2(t0,0<i0 

5,200 
esent. 

1.312,000 

116,(100 
1,000 
6,400 

6,000 

200,000 
3,000 
1,400 

5,000 

.... 

10,000 
7,000 

2,000 

2,000 
2,(XK»' 
1,000 

Srnnple  Bl — Cream  before  Pasteurisirg. — The  sample  for  plating  was 
collected  from  the  bulk  in  the  cream-receiving  vat  by  means  of  a  sterile  pipette. 
Each  can  of  this  cream  had  been  |>raded  choicest  quality,  then  thoroughly 
mixed  in  the  cream-receiving  vat  of  300  gallons  capacity.  The  acidity  wa.s 
determined  at  0-4  i  per  cent,  lactic  acid.  From  the  plates  it  is  shown  that  1  c.c. 
of  cream  contained  108,355,000  micro-organisms,  in  which  Bact.  lactis  acidi, 
a  desirable  type,  was  the  predominant  organism.  .  There  were  also  piesent 
30,000  peptonising  bacteria  including  varieties  of  micrococci,  sarcina,  clafla- 
thrix  and  Bact.  fluorescens  liquefaciens,  &nd  1,312,000  organisms  of  the  coli 
group  or  undesirable  lactose  fermenters.  Their  presence  in  such  large 
numbers  is  undoubted  evidence  of  heavy  pollution  by  fjecal  contaminaticjn. 
Among  the  acid  and  acid  coagulating  bacteria  were  7,000,000  streptococci, 
the  cells  being  oval  and  in  long  chains.  Although  these  organisms  coagulate 
milk,  on  account  of  their  resemblance  to  a  pathogenic  variety  they  are 
regarded  as  undesirable.  There  were  6,000  chromogenic  micrococci  which 
made  litmus  milk  alkaline  but  were  unable  to  liquefy  gelatin  ;  these  may 
be  classed  as  inert.  Some  5,000  colonies  of  yeast  were  counted,  while  the 
2,000  mould  growths  were  Penicillium  sp. 

Sample  52 — Cream  im.meiiate.ly  after  Pasteurixiny. — The  sample  for 
plating  was  collected  by  means  of  a  sterile  pipette  immediately  after  being 
discharged  from  the  outlet  pipe  of  the  pasteuriser.  The  cream  had  been 
neutralised  to  0'24  per  cent,  acidity  with  lime  and  pasteurised  by  means  of 
the  flash  system,  where  a  temperature  of  182  degrees  Fah.  was  reached  for  a 
few  seconds  ;  then  cooled  to  54  degrees  Fah.  by  passing  over  pipe-coolers. 
It  will  be  seen  from  the  figures  in  Table  II  that  108,355,000  microorganisms 
in  1  c.c.  of  the  cream  were  reduced  by  pasteurisation  to  14,480;  of  these 
none  were  able  to  liquefy  gelatin.     Litmus  milk  was  slowly  made  acid  and. 
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eventually  coagulated.  The  organisms  were  all  rod  forms,  growth  on  all 
media  being  slow  ;  stained  preparations  from  old  cultures  ^howed  meta- 
<;hromatic  granules,  but  spores  were  not  found. 

Sample  BS — Cream  immediately  prior  to  Churning. — The  cream  after 
being  pasteurised  and  pumped  over  the  pipe-coolers  Was  run  into  attem- 
perator  or  holding  vats,  where  it  was  left  overnight  at  57  degrees  Fah. 
Selected  cans  of  cream  were  added  as  "stai'ter."  These  cans  were  chosen  on 
Account  of  the  clean  acid  flavour  of  the  cream.  While  this  desired  acid 
flavour  would  be  caused  by  Bact.  lactis  acili,  a  harmless  and  necessary  type, 
it  is  evident  that  the  conditions  which  allowed  the  entry  and  development 
of  this  desirable  organism  would  also  be  favourable  for  the  entry  into  the 
milk  and  cream  of  many  undesirable  types.  The  plates  clearly  indicate  this, 
as  it  was  ascertained  that  1  c.c.  of  the  cream  contained  20,448,000  micro- 
organisms. Although  20,000,000  of  these  were  "lactics,"  or  desirable  lactose 
fermenters,  there  were  also  448,000  per  c.c.  of  undesirable  organisms, 
comprising  116,000  undesirable  lactose  fermenters  or  organisms  of  the  coli 
group,  100,000  of  the  proteus  group  (a  putrefactive  type),  20,000  S^nina 
lutea,  10,000  yeasts,  and  2,000  moulds.  There  were  also  counted  200,000 
bacteria,  which  were  unable  to  liquefy  gelatin,  and  which,  when  inoculated 
into  litmus  milk,  caused  alkalinity  or  no  apparent  change  in  ten  days  ;  these 
were  both  spherical  and  rod  forms. 

Sample  Bi. — Butter  in  the  Box  after  Packing. — The  cream  from  the 
attemperator  or  holding  vats  was  gravitated  over  pipe-coolers  and  churned  in 
a  coml»ination  "  Simplex  "  churn  at  51  degrees  Fah.  The  sample  for  plating 
was  taken  from  the  near  surface  butter  as  packed  in  the  box,  by  means  of  a 
sterile  measure.  From  the  plates  it  was  shown  that  one  gram  of  butter 
contained  4,246,100  micro-organisms.  They  included  many  of  the  types 
found  in  the  cream  prior  to  churning,  the  numbers,  however,  being 
considerably  reduced,  many  having  been  carried  away  with  the  buttermilk 
and  wash  waters,  as  a  comparison  with  the  butter- wash  water  will 
show.  Of  the  total  bacterial  content  4,000,000  were  "  lactic?,"  or  desirable 
lactose  fermenters ;  200,000  micrococci  produced  acid  in  litmus  milk,  but 
failed  to  coagulate  it  in  ten  days.  The  33,100  gelatin  liquefiers  included 
Bact.  Jluore-cens  liquefaciens,  Staphlococcus  aureus,  Sarcina  lutea,  Bact. 
proteus,  and  Bat.  lactis  aer  genes;  3,000  bacteria  were  considered  inert, 
being  unable  to  li-juefy  gelatin  or  cause  only  alkalinity  when  inoculated  into 
litmus  milk,  7,000  were  yeasts,  and  the  2,000  mould  growths  were  species 
of  Fusaiium  and  Penicilli.m. 

Sample  Bb  Butter-wash  Water.— The  water  used  for  washing  the  butter 
was  obtained'  direct  from  a  shallow  river,  which  flowed  about  100  yards 
from  the  factory.  This  water  was  drawn  through  a  pipe  by  the  aid  of  the 
factory  machinery,  and  delivered  into  holding  tanks.  The  sample  for  plating 
was  collected  into  a  sterile  tube  direct  from  the  tap  in  the  churn  room. 
From  the  plates  it  was  found  that  1  c.c.  of  water  contained  22,800  micro- 
organisms;    8,800  of  these  were  proteolytic  types,  being   able   to  liquefy 
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Glucose  Agar  Plate  Culture  of  Cream  before  pasteurising 
(dilution,  1  to  1,000). 

Note  irrei-t  latent  infection^     The  colonies  (ievelope<I  represent  108,Sfi5',00() 

micro-organisnii^  |>er  cc,  largely  coliform  types.  (Original.) 


'  Ag^T  Plate  Culture  6f  Cream  after  pasteurising  by  Hash  system, 
at  182  ^eg.  Fall,  (dilution,  1  to  190.) 

Note  tiie  effect  of  pasteurisation.    Number  of  i>r<;an!sms  reduced  from 

10>i,366,O00  mJcro-organishiB  tol4,480.  (Orisrinal.) 
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Agar  Plate  Culture  of  Cream  immediately  before  diurning  (dilution,  1  to  1,000). 
Held  in  vats  overniglit  at  57  deg.  Fah. 

Note  the  ifreat  amount  of  reinfection  that  has  tnlten  place,  largely  through 
a  selected  iinpoateuriscd  can  of  cream  being  used  aa  a  starter. 

(Original.) 


B4 


Agar  Plate  Culture  of  butter  from  sorlse*  of  box  after  packing 
(dilution,  1  to  1,000). 

Note  many  of  the  organisms  shown  in  B3  have  been  eliminated 

through  draining  off  the  buttermilii  and  wash  waters.  (Original.) 


Agricultural  Gazette  of  N.S.W.,  May  3,  1920. 


3 


<?7 


B5 


Agar  Plate  Culture  of  water  used  for  washing  butter,  pumped  direct 
from  river  (dilution,  1  to  1,000.) 

Nofe  the  enormous  number  of  moulds,  bacteria,  &c.  (Original.) 
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B7 


B8 


Plates  exposed  to  atmosphere  inside  factory  for  two  and  a-Iialf  minutes, 
siiowing  growth  of  colonies  of  moulds  and  bacteria. 

B6 — Acid  Agar  Plate— Cream  Atteniperator  Room. 

B7 — Acid  Agar  Plate — Churning  Room. 

B8— Ordinary  Agar  Plate— Cold  Room  at  chilling  temperature. 


(Original.) 
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gelatin  or  digest  the  casein  of  milk.  They  included  Bad.  fluoresceins 
liquefaciens,  Micrococcus  flavus,  Staphlococcus  aureus,  Bad.  cloacce,  a  gram 
positive  bacillus  and  a  sporing  bacillus.  The  most  conclusive  proof  that  the 
water  was  heavily  contaminated  with  the  organisms  of  faecal  origin  was  the 
presence  of  6,400  per  c.c.  of  Bad.  coli.  Three  varieties  were  recognised, 
viz.,  Bad.  coli  communis,  Bad.  ladis  cerogenes,  and  Bad.  cloacce,  all  of 
which  can  cause  gassy  fermentation  of  lactose,  while  Bad.  cloacce  is  also 
able  to  liquefy  gelatin.  There  were  5,200  acid  and  acid-coagulating 
organisms,  including  2,000  streptococci  and  3,200  micrococci,  while  1,400 
other  bacteria  caused  alkalinity  or  no  apparent  change.  The  1,000  moulds 
were  species  of  Aspergillus,  Fusarium,  and  Mucor. 

Results  of  Atmospherically  Exposed  Plates. 

Sterile  media  in  the  form  of  a  jelly  were  melted,  and  carefully  poured  into 
sterile  petri  dishes,  and  allowed  to  solidify.  These  dishes  were  carried  to 
the  respective  rooms  of  the  factory,  where  the  lids  were  carefully  removed, 
and  the  media  exposed  for  2^  minutes  to  allow  the  free  access  of  micro- 
organisms. The  media  used  were  ordinary  agar,  litmus  lactose  agar,  and 
an  acid  agar  specially  suitable  for  tlie  development  of  moulds. 

Plate  JS6. — An  acid  agar  plate  was  exposed  2i  minutes  to  the  atmosphere 
of  the  cream  attemperator  room  ;  it  showed  the  development  of  nine 
mould  growths,' including  species  of  PenicUlium,  Altemaria  and  Aspergillus. 

Plate  B7. — An  acid  agar  plate  exposed  2A  minutes  to  the  atmosphere 
in  the  churning  room  showed  the  development  of  two  colonies  of 
PenicUlium  sp. 

Plate  Bi. — An  ordinary  agar  plate  was  exposed  2|  minutes  to  the 
atmosphere  in  the  cold  store  room.  The  total  niicro-organisms  developed 
were  twenty-one  ;  of  these,  one  colony  was  the  mould  Cladosporium  sp., 
while  the  remainder  were  chromogenic  bacteria. 

{To  be  continued.) 


Table  Grapk  Varieties  for  Wagga  District. 

Intending  to  plant  about  4  acres  with  table  grapes,  a  Coolamon  orchardist 
wished  to  know  the  best  varieties  for  his  purpose,  and  whether  tha  locality 
necessitated  the  use  of  resistant  stock. 

The  Viticultural  Expert  replied  that  resistant  stocks  were  not  necessary. 
Cuttings  of  Black  Cornichon,  Waltham  Cross,  Doradillo,  and  Muscat  Gordo 
Blanco  would  be  best,  the  first  two  to  be  trellised  and  the  last-named  either 
bushed  or  trellised.  The  land  on  which  it  was  proposed  to  plant  the 
cuttings  should  be  subsoiled  beforehand,  and  the  cuttings  should  be  planted 
in  rows  10  feet  apart,  with  an  allowance  of  8  feet  between  each  cutting.  If 
trellised,  a  bottom  wire  should  be  placed  at  2  feet  from  the  ground  and  a 
second  one  18  inches  above  this  for  the  shoots  to  cling  to.  Cuttings  should 
be  12  to  15  inches  in  length,  and  cut  close  below  a  bud  at  the  bas^  and  above 
a  bud  at  the  top.  A  good  plan  was  to  mound  the  cuttings  over  to  protect 
them  until  they,  had  burst  and  were  growing. — H.  E.  Laffer. 
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Machine  v.  Hand  Milking. 

The  Dairy  Husbandry  section  of  the  Michigan  Experiment  Station,  in  the 
course  of  extensive  studies  in  the  cost  of  milk  production,  has  secured  data 
regarding  the  time  occupied  in  hand  milking  as  against  machine  milking. 
Records  were  kept  of  ninety-three  herds,  in  forty-two  of  which  hand  milking 
was  practised  and  in  fifty -one  machine  milking.  The  facts  can  be  best 
presented  thus  : — 


Hand  Milkin;;. 

Machine  Milking. 

Hours  milking  per  cow,  per  year 

Care  of  milk  and  utensils  per  cow,  per  year 

Total  time  per  cow,  per  year 

Hour.s  milking  per  100  lb.  milk           ..          

Care  of  milk  and  utensils,  per  100  lb.  milk 

Total  time  per  100  lb.  milk      

/ 

89 -25  hours. 
11-19      „ 
100-44      „ 

1-26      „ 
U-16      „ 
1-42      „ 

5791  hours. 
13-37      „ 
71-28      „ 

0-91      „ 
0-21      ,, 
1-12      ,, 

Comparing  large  herds  with  small,  it  was  found  that  the  time  saved  was 
appreciably  greater  with  the  larger  herds.  The  time. spent  in  drawing  and 
caring  for  100  lb.  milk  with  machine  milking,  in  herds  of  fifteen  cows  or  less, 
was  1-21  hours,  but  in  herds  of  over  fifteen  cows,  it  was  only  1-09  hours. 


Treatment  for  Worms  in  Horses. 

The  following  treatment  for  worms  in  horses  is  i*ecommended  by  the  Chief 
Inspector  of  Stock.  Put  Ihe  horse  on  bran  mashes  for  three  or  four  days, 
then  starve  for  twelve  hours,  and  afterwards  drench  with  2  oz.  of  turpentine 
well  shaken  up  in  a  pint  of  raw  linseed  oil.  The  drench  should  be  given 
slowly  by  the  mouth,  care  being  taken  not  to  tie  the  animal's  head  up,  and 
to  let  it  down  at  once  in  the  event  of  coughing. 


The  European  Corn  Borer. 

SoMK  months  ago  much  interest  attached  to  the  alarmingly  rapid  spread  of 
the  European  corn  borer  in  portions  of  the  United  States  and  Canada,  and 
to  the  warnings  issued  about  the  possibility  of  its  appearance  here.  Recent 
advices  of  the  Washington  Department  of  Agriculture  show  that  its  attacks 
have  been  confined  to  a  limited  area  in  the  Boston  district  and  the  injury 
there  has  been  small.  As  with  many  insect  invasions  that  at  first  look 
most  threatening,  this  borer  largely  confined  its  operations  to  a  specific  class 
of  feed  (sweet  corn  and  dwarf  flint  varieties),  and  climate  acted  as  a  distinct 
control  in  limiting  the  number  of  broods  in  cool  districts  to  one  in  the  season. 

It  was  observed  that  the  worst  infested  fields  were  usually  either  poorly 
tilled  and  weedy  or  surrounded  by  neglected  areas,  and  there  were  notable 
examples  of  well-tilled  fields  even  of  sweet  corn  with  clean  surroundings  in 
which  injury  was  negligible — so  that  there  is  a  possibility  of  cultural  control. 

An  irnportant  natural  enemy  has  developed  in  the  form  of  a  small 
parasitic  fly  that  destroyed  fully  43  per  cent,  of  the  eggs  of  the  second 
genei-atioii  m  the  Massachusetts  area  of  infestation  ;  in  places  the  parasitisnv 
reai'^h'^d  75  per  cent,  of  the  eggs. 
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Safeguarding  Farm  Stock  from  Disease* 

(1)  By  Preventing  the  [ntroduction  of  Infection. 


MAX  HENRY,  M.R.C.V.S.,  B.V.Sc. 

The  control  of  infectious  disease  is,  in  all  countries,  beconiini;  more  and  more 
a  matter  of  careful  study  and  strict  supervision  on  the  part  of  those  entrusted 
with  the  work  by  the  State.  In  evei-y  civilised  community  there  is  now  a 
veterinary  service,  the  main  duty  of  the  oflBcers  of  which  is  to  endeavour  to 
.prevent  the  introduction  of  infectious  diseases  of  animals  into  the  country, 
to  control  them  if  they  have  already  gained  entrance,  and  to  eradicate  them 
if  possible. 

The  machinery  devised  foi*  this  work  varies  in  diff(^rent  countries.  In 
Europe,  before  the  war,  such  countries  as  Germany,  France,  Belgium,  and  all 
the  progressive  nations  had  highly-developed  veterinary  services  for  this 
work,  and  presumably  now  that  peace  is  restored,  these  services  will  be 
resuscitated  and  improved.  The  need  for  such  resuscitation  is  obviously  the 
more  urgent  when  it  is  remembered  that  the  war  (likft  the  Boer  war  in 
South  Africa)  has  left  its  inevitable  aftermath  of  disease  in  animals — in  this 
case  from  one  end  of  Europe  to  the  other. 

Apart  from  European  nations,  the  finest  veterinary  State  service  exists  in 
the  United  States  of  America,  and  is  known  as  the  Bureau  of  Animal 
Industry.  This  bureau  controls  everything  connected  with  the  health  and 
disease  of  stock,  and  employs  over  1,000  veterinary  officers.  Canada  and 
New  Zealand  are  also  developing  very  fine  services.  On  turning  to  New 
South  Wales,  we  find,  as  in  so  many  things,  that  the  State  is  behind  the 
times ;  that  the  legislation  regarding  stock  disease  is  obsolete,  control  is  divided 
b^-tween  several  departments,  and  is  therefore  inefficient,  and  the  necessary 
institutions  for  the  proper  study  of  disease  are  not  yet  complete.  Ilowever, 
control  is  not  entirely  lacking.  The  introduction  of  infectious  disease  from 
other  countries  is  watched  by  the  veterinary  officers  of  the  Department  of 
Agriculture  working  under  the  authority  of  the  Federal  Quarantine  Act. 
The  Stock  Branch  of  the  Department  of  Agriculture  is.  entrusted 
with  the  control  of  certain  scheduled  diseases  wherever  found,  and  the 
Board  of  Health  is  concerned  with  certain  diseases  of  dairy  cattle. 
There  will  be  no  really  generally  efficient  work  in  Australia,  however,  until 
there  is  established  a  Federal  department  like  the  veterinary  departments 
of  the  United  States  of  America,  Canada,  of  New  Zealand,  dealing  with, 
all  aspects  of  animal  disease.  At  present  the  energy  of  one  State  is  liable 
to  be  nullified  by  the  apathy  of  its  neighbours. 

Good  examples  of  the  absolute  protection  of  a  country  from  certain 
diseases  are  seen  in  the  freedom  of  Austx*alia  from  rabies,  glanders,  foot  and 
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mouth  disease  and  many  other  highly  infectious  diseases.  Instances  of 
successful  control  may  be  observed  in  the  suppression  of  glanders  amongst 
the  horses  of  the  British  armies,  the  reduction  in  the  mortality  from  anthrax  in 
New  South  Wales,and  the  control  of  rinderpest  in  India  and  Africa.  Nor 
is  eradication  of  many  diseases  impossible,  as  England  showed  in  dealing 
with  contagious  pleuro-pneumonia  in  cattle,  and  Australia  with  scab  in 
sheep.  Still,  no  matter  how  efficient  the  State  service  may  be,  it  is  not 
always  possible  to  prevent  disease  being  spread  from  farm  to  farm,  and  herein 
the  co-operation  of  the  farmers  themselves  is  most  necessary.  To  this  end  it 
is  very  desirable  that  a  knowledge  of  what  constitutes  infectious  disease,  and 
what  diseases  they  are  likely  to  meet  with,  should  be  widespread  among 
stock-owners,  and  that  they  should  realise  how  much  the  prevention  of  the 
spread  of  these  complaints  lies  in  their  own  hands. 

Infectious  diseases  are  due  to  micro-organisms  of  various  kinds,  and  when 
these  gain  entrance  into  the  body  and  multiply  in  the  organs,  tissues,  or 
cavities,  and  produce  disease,  an  infection  is  said  to  occur,  and  the  disease  so 
produced  is  called  an  infectious  one.  Many  such  diseases  occur  in  Australia 
though  fortunately  the  country  has  remained  free  from  a  number  of  the 
most  serious,  the  reasons  being  the  long  voyage  from  most  of  the  stock 
exporting  countries  in  the  old  days,  and  the  strict  quarantine  regulations  in 
later  days.  Yet  in  one  way  or  another  various  infectious  diseases  have  been 
introduced,  and  the  list  is  now  a  fairly  extensive  one.  In  all  animals  anthrax 
and  tetanus  may  occur ;  in  horses,  strangles  and  influenza ;  in  cattle, 
tuberculosis,  actinomycosis,  pleuro-pneumonia  contagiosa,  blackleg,  contagious 
abortion,  contagious  mammitis,  tick  fever,  and  hfemorrhagic  septicaemia ;  in 
sheep,  caseous  lymphadenitis ;]  in  pigs,  tuberculosis,  swine  fever,  and  swine 
plague  j  and  in  fowls  coccidiosis  and  spirochsetosis.  It  is  not  suggested 
that  this  list  includes  all  that  may  be  present  or  may  be  found,  but  those 
mentioned  are  the  most  important. 

Methods  by  which  Infection  may  Occur. 

It  will  be  obvious  that  measures  which  may  prevent  the  spread  of  some  of 
the  above  will  be  useless  against  others,  but  at  the  same  time  certain  general 
principles  can  be  laid  down  which  will  be  of  value  in  almost  all  cases. 
Before  considering  such  measures  it  is  necessary  to  enumerate  the  methods 
by  which  infection  of  a  farmer's  stock  may  occur.  These  may  be  set  down 
as  folk)ws : — 

1.  By  the  introduction  of  diseased  stock  on  to  a  farm. 

2.  By  tke  introduction  of  infectious  material  on  the  clothing,  boots,  (fee.,, 

of  stock  attendants  or  other  persons  coming  from  infected  farms. 

3.  By  the  introduction  of  contaminated  matter  by  uncontrol^d  agencies 

such  as  birds,  dogs,  &c. 

4.  By  the  contraction  of  disease  by  healthy  animals  whilst  temporarily 

away  from  the  farm. 

5.  By  taking  healthy  stock  on  to  an  infected  farm. 
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By  the  Introduction  of  Diseased  Stock 

First,  and  most  important  of  all,  comes  the  introduction  of  diseased 
stock  on  to  a  farm.  It  might  be  thought  that  this  could  easily  be  prevented, 
but  such  is  not  the  case.  Every  infectious  disease  has  what  is  known  as  a 
period  of  incubation — that  is  to  say,  a  more  or  less  definite  time  elapses  in 
each  disease  from  the  entry  of  the  organism  into  the  body  till  the  appearance 
of  the  first  symptoms  indicating  that  the  animal  is  diseased — and  it  may 
happen  that  stock  are  purchased  and  moved  on  to  a  farm  in  that 
period.  A«:ain,  there  are  in  many  diseases  acute  and  chronic  forms,  and 
animals  affected  chronically  may  often  show  very  little  sign  of  disease, 
especially  if  the  conditions  under  which  they  are  living  are  good  as  regards 
feed  and  general  hygiene  ;  later,  when  adverse  conditions  occur,  the  disease 
may  again  become  active.  In  one  or  two  diseases  the  existence  of  "  carriers  " 
(that  is,  animals  which  are  affected  and  infectious  to  others  but  which  at  no 
time  show  signs  of  disease)  is  more  than  probable.  Further,  it  is  not  usual 
for  the  farmer  to  know  sufficient  of  these  diseased  conditions  to  be  able  to 
say  that  animals  are  affected  or  not,  and  owing,  therefore,  to  one  factor  or 
another  a  diseased  animal  slips  in.  In  passing,  it  may  be  mentioned  that  such 
animals  are  more  often  obtained  through  buying  in  open  saleyards  than  when 
purchasing  direct  from  the  owner  or  breeder.  The  complaints  which  are  more 
particularly  introduced  in  the  manner  now  under  consideration  are  tuberculosis, 
contagious  abortion,  contagious  mammitis,  swine  fever,  and  swine  plague.  The 
first  three  are  chronic  diseases,  although  acute  cases  of  contagious  mammitis, 
terminating  rapidly  in  death  or  serious  incapacity,  are  not  uncommon  ;  the 
last  two  are  usually  introduced  in  the  incubative  stage,  but  chronic  cases  may 
also  occur.  An  animal  in  the  early  stages  of  actinomycosis  might  also  escape 
notice,  and  it  is  of  courije  possible  for  an  animal  in  the  incubative  stages 
of  any  of  the  diseases  mentioned  to  be  purchased,  though  in  some  (suck  as 
anthrax  and  blackleg)  it  is  very  unlikely. 

When  purchasing  horses,  pai'ticularly  young  animals,  strangles  may  very 
readily  be  introduced  ;  in  fact,  if  anything  like  large  numbei-s  of  young 
animals  are  bought  and  kept  together  it  is  very  probable  that  strangles  will 
appear  sooner  or  later.  So  much  is  this  the  case  that  various  methods  oi 
vaccination  have  l^en  used  in  remount  camps  and  other  collecting  places, 
but  with  no  striking  measure  of  success.  The  farmer  buying  one  or  two 
animals  only,  however,  does  not  run  such  risks,  especially  if  he  is  buying 
animals  over  5  years  old.  Influenza  is  still  less  likely  to  be  introduced  ;  in 
any  case,  the  lapse  of  a  week  or  little  more  without  the  animal  showing  signs 
of  illness  will  generally  mean  that  the  owner  is  safe  with  regard  to  these 
diseases.  From  this  it  will  be  seen  that  if  newly-purchased  horses  are  kept 
apart  for  a  fortnight  from  those  already  on  tlie  farm,  they  can  then  be 
placed  with  the  others  without  much  fear  of  ill  results,  providing  they  are 
still  in  good  health. 

Thus  it  is  evident  that  in  this  country  the  introduction  of  infectious 
diseases  on  to  a  farm  by  horses  is  relatively  small,  but  when  we  come  to 
consider  the  same  question  in  regard  to  cattle,  a  very  different  state  of  aftairs 
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will  be  found  to  exist.  Oiiiy  one  disease  can  be  so  easily  guarded  against  as 
strangles  and  anHaen^a,  and  that  is  pleuropneumonia  contagiosa.  An 
isolation  period  of  thirty  days  would  in  most  cases  warrant  one  in  taking  it 
for  granted  that  the  cattle  were,  free,  unless  there  was  amongst  them  some 
beast  with  »  dhrgnic.  Ifisipn  in  the.  lung,  and  in  such  a  case  it  would  not  be 
possible  to  say  at  what  period  (if  ever)  the  animal  could  lie  considered  safe. 
Care  in  selecting  the  district  in  which  cattle  are  purchased  goes  a  long  way 
to  safeguard  a  farmer,  anil,  again,  if  the  animals  are  purchased  direct  from 
the  farm  there  is  less  likelihood  of  infection.  Such  acute  diseases  can  usually 
l)e  guarded  against  with  success,  but  the  chronic  ones — such  as  tuberculosis 
— present  a  more  dithcult  problem. 

It  may  safely  be  said  that  no  ordinaiy  inspection,  without  resort  to  tests, 
can  prevent  the  intrfwluction  of  tuberculosis  into  a  herd.  Nevertheless,  if 
it  is  carried  out  by  trained  men  it  may  do  something  to  reduce  the  number 
of  tubercular  animals  introduced,  and  if  the  tuberculin  test  be  applied  by 
men  skillfed'  in  its  use,  a  herd  could  be  kept  free  from  the  disease.  The 
expense  involved  in  testing,  and  the  difficulty  in  country  districts  of  pro- 
curirig  the  services  of  men  capable  of  properly  canying  it  out,  will  generally 
act  as  detetV^nt**  to  its  application. 

In  dealing  with  tuberculosis,  it  is  not  of  great  value  to  keep  newly 
iiitroduced|  cattle  in  isolation,  because  in  many  instances  an  animal  may  be 
affected  for  a  very  long  period  without  showing  any  outwai'd  symptom.  The 
intendin<j  purchaser  should  have  as  etHcient  an  inspection  made  as  it  is 
pos!?ible  to  get,  should  buy  from  farms  with  a  reputation  for  health  (and  in 
most  districts  it  is  possible  to  get  some  idea  of  tlie  reputation  of  breeders 
from  this  point  of  view),  and  at  the  6rst  sign  of  suspicions  of  tuberculosis 
shoidd  get  a  veterinarian  to  inspect.  It  must  be  borne  in  mind  that  a 
tubercular  animal  may  at  any  time  become  infectious,  and  that  it  is  then 
dangerous  to  other  cattle  and  pigs,  and,  if  a  milking  cow,  to  human  beings  as 

well,  aiia  particularly  to  the  young  of  all  three. 

1 

Much    the  same  may  be  said  with    regard    to   actinomycosis  so  far  as 
prevention  goes,  but  of  course  the  danger  and  infectivity  are  far  less,  and  so 
long  as  there  are  no  open  discharging  areas    the   disease  is  not  of  much 
,  importance. 

Both  contagious  mammitis  and  contagious  abortion  (especially  the  latter) 
iare  common  in  the  State,  and  the  isolation  of  newly-purchased  cows  is 
strongly  recommended  in  respect  of  these  diseases.  In  so  far  as  mammitis 
is  concerned  the  isolation  need  only  be  for  a  few  days,  until  it  can  be 
noted  that  the  udder  and  milk  supply  are  normal.  This  must  involve,  in 
the  case  of  milking  cows,  careful  manual  examination  of  the  udder  and  a 
visual  examination  of  the  milk.  Cows  with  irregularities  in  the  udder  should 
be  looked  upon  with  great  suspicion,  as  such  irregularities  might  be  due  to 
tuberculosis,  actinomycosis,  or  one  of  the  various  forms  of  contagious 
mammitis,  and  no  cow  so  affected  should  be  permitted  with  the  herd. 
Contagious  abortion  will  require  more  care,  and  it  would  be  just  as  well,  if 
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possible,  that  cows  bought  in  calf,  unless  from  a  known  clean  herd,  should  be 
kept  apart  until  thej*  calve.  This  is  generally  impra^cticable  except  possibly 
in  the  case  of  heifers  carrying  their  first  calf.  Unfortunately,  old  cows 
which  have  aborted  many  times  may  cany  a  calf  full  time  and  yet  be 
affected.  This  disease  i-s  a  notoriously  difficult  one  to  keep  out,  yet  some- 
thing may  be  done  to  diminish  the  risk  by  isolation  for  a  few  weeks,  as 
among  other  things  time  will  be  given  to  note  whether  there  is  any  sign 
of  vaginal  discharge,  whether  the  animals  frequently  return  to  the  bull  or 
show  other  signs  of  the  disea.se.  Purchase  of  cows  through  the  saleyard  is 
one  of  the  commonest  methods  of  introducing  the  disea.se. 

While  tick  fever  does  not  e.xist  iu  this  State,  though  prevalent  in 
Queensland,  it  is  mentioned  to  illustrate  the  preventire  methods  whicli  have 
to  be  adopted  under  vaiying  circumstances.  A  farmer  in  country  which 
is  infected  with  both  ticks  and  tick  fever  must  have  his  cattle  infected  with 
tick  fever  or  he  will  lose  them,  and  if  they  (3o  not  contract  it  naturally  it 
must  be  given  them  artificially  by  inoculation;  but  a  farmer  in  a  country  tick 
infested  but  without  tick  fever  (as  in  our  North  Coast  districts)  must  on  no 
account  bring  a  tick  fever  animal  into  his  herd,  though  a  man  in  country 
free  from  tick  and  tick  fever  may  bring  tick  fever  infected  cattle  into  his 
herd  without  fear. 

Microbial  disease  of  imporUmce  is  iiot  likely  to  be  introduced  by  bringing 
fresh  sheep  into  a  Hock,  altliough  the  parasitic  infestations  of  sheep  are  very 
important ;  they  do  not,  however,  concern  us  in  this  paper.  Caseous 
lymphadenitis,  the  one  disease  peculiai-  to  sheep  previously  mentioned,  is  not 
likely  to  be  detected  in  the  majority  of  cases  b}'  inspection,  although  a  few 
cases  may  be  noticed,  especially  in  shorn  sheep.  In  any  case  it  does  not 
appear  to  be  of  great  importance  aiul  is  not  markedly  infective. 

It  is  in  dealing  with  pigs  that  the  greatest  value  of  inspection  and 
isolation  is  seen,  particularly  in  connection  with  the  two  very  serious 
diseases — swine  fever  and  swine  plague;  the  preventive  measures  which 
the  farmer  puts  into  force  against  the  one  will  act  against  both.  It  should 
be  the  rule  with  every  pig  farmer  and  fattenev  that  no  pigs  shall,  on  being 
first  brought  on  to  the  farm,  be  placed  in  contact  with  the  pigs  already  there. 
This  isolation  should  be  strict  and  kept  up  for  three  week?.  Care  should  be 
taken  to  buy  from  healthy  localities  if  possible,  and  to  attain  the  maximum 
of  safety  the  farmer  should  aim  at  breeding  all  his  own  pig.s.  The  danger  of 
introducing  the  disease  does  not  lie  so  much  with  the  well-bred  stud  pigs 
from  breeders  of  repute  as  with  the  store  pig  bought  from  the  dealer.  It  is 
not  likely  that  tuberculosis  in  the  pig  will  be  detected  during  life,  but  the 
farmer  will  very  soon  find  whether  tuberculosis  is  present  in  his  pigs  or  not 
if  he  sends  any  for  slaughter,  and,  on  the  first  sign,  should  take  prompt 
measures  to  stamp  it  out. 

Coccidiosis  is  probably  the  most  serious  disease  likely  to  be  introduced 
by  fowls,  and  the  directions  of  Dr.  Dodd,  Consulting  Veterinary  Pathologist 
to  the  Department,  may  be  quoted.     The  purchaser  is  advised  to  make  sure 
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that  his  birds  come  from  a  healthy  establishment,  and,  in  the  case  of  young 
chicks,  that  there  has  been  no  recent  high  mortality  on  the  place  from  which 
they  came.  Since  the  eggs  may  act  as  carriers  they  should  be  washed  with 
alcohol  and  dried  in  the  air  before  placing  in  the  incubator.  No  second- 
hand baskets,  crates,  or  incubators  should  be  brought  on  to  a  farm  without 
careful  disinfection. 

(To  be  continued.) 


Telephone  Cables  Damaged  by  Wood  Borers. 

Temporary  suspension  of  the  telephone  service  in  the  Chatswood  district 
recently  was  traced  by  the  PostmasJer-General's  Department  to  two  small 
holes  bored  in  the  lead  cable,  water  being  thereby  admitted.  On  cutting  the 
lead  away  a  small  beetle — which  had  also  bored  through  the  lead  bands 
attaching  the  cable  to  the  pole  and  riddled  the  wood — was  discovered.  In 
the  pole  were  also  found  four  larvse. 

As  the  Department's  caV)les  had  frequently  been  similarly  attacked,  the 
specimens  found  were  forwarded  to  the  Government  Entomologist,  who 
reported  that  the  beetle  (Bostrychus  ci/lindricus)  was  one  of  our  common 
native  wood-boiing  beetles  ;  it  attacked  all  kinds  of  timbers,  but  the  larva; 
usually  fed  and  pupated  in  the  sapwood.  Phis  beetle  was  recorded  some 
years  ago  damaging  empty  wine  casks  at  a  place  near  Glenfield.  The  boring 
through  lead  seemed  to  bw  a  casual  habit,  and  no  practical  method  of  dealing 
with  it  presented  itself  except  to  destroy  any  poles,  (fee,  in  which  the  larvse 
were  found  to  be  breeding  in  any  number. 

Readers  of  the  Gazette  will  remember  that  in  November,  1917,  the 
Government  Entomologist,  Mr.  W.  W.  Froggatt,  had  a  note  on  another 
beetle  (Xylothrips  gibbicoLhn)  which  had  similarly  attacked  and  perforated 
.•sections  of  telephone  cable  in  a  number  of  cases  in  the  metropolitan  area. 


Silage  from  Beet-tops. 

The  cultivation  of  beet  sugar  in  the  United  States  has  lately  been  suggestive 
there  of  a  wider  usefulness  for  the  crop,  namely,  the  utility  of  the  tops  for 
the  purpose  of  silage,  and  the  U.S.  Department  of  Agriculture  indicates  that 
growers  in  certain  of  the  States  who  have  a  sufficient  quantity  of  these  tops 
might  reduce  their  hay  requirements  by  half. 

The  essentials  involved  in  making  good  beet-top  silage  are  said  to  be 
substantially  similar  to  those  governing  the  making  of  good  maijze  silage, 
the  same  types  of  silo  (structure  or  pit)  being  also  applicable.  Fermentation 
in  the  silo  (says  the  "  Weekly  News  Letter,"  U.S.  Department  of  Agriculture) 
corrects  the  cathartic  salts  in  the  beet-tops  and  crowns,  and  the  best  feeding 
practices  show  that  the  beet-top  ailage  reduces  hay  requirements  one-half 
in  feeding  for  beef  or  mutton  or  milk  production.  The  silage  should  be  fed 
lightly  to  stock  at  first,  and  the  stock-owner  should  be  particularly  wary 
of  mouldy  portions. 
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The  Scottish  Milk  Records  Association. 


i 


L.  T.  MacINNES,  Dairy  Expert. 

The  records  of  the  above  Association  show  that  interesting  work  has  been 
proceeding  for  some  years  in  Scotland  in  the  way  of  herd-testing,  and  a  few 
particulars  should  be  of  interest  to  dairy  fanners  in  New  South  "Wales. 

The  movement  was  inaugurated  in  1903  with  only  one  testing  unit,  in 
which  were  twelve  herds  comprising  389  cows.  From  that  time  steady 
expansion  took  place  until  the  Association  was  formed  with  a  new  constitu- 
tion on  28th  February,  1914,  in  accordance  with  a  scheme  approved  by  the 
Board  of  Agriculture  for  Scotland  and  the  Development  Commissioners,  an 
annual  grant  of  not  more  than  £2,000  being  obtained  from  the  Government 
to  aid  in  carrying  out  and  expanding  the  work  and  in  keeping  records  in  a 
proper  and  business-like  manner. 

In  the  year  1914,  26,424  cows  from  641  herds  were  tested,  while  in  1915, 
notwithstanding  the  outbreak  of  war,  26,572  cows  were  entered  under 
thirty-tive  separate  units,  each  with  its  trained  tester. 

The  Scottish  Society  had  the  same  experience  as  the  New  South  Wales 
and  other  kindred  bodies,  in  that  the  testera  in  nearly  every  instance  were 
at  the  front.  In  the  case  of  Scotland,  their  places  were  filled  where  possible 
by  qualitied  young  women,  but  the  dislocation  caused  by  the  war  also 
brought  about  a  scarcity  of  labour  and  of  cattle  foods,  and  a  serious 
diminution  in  the  supply  of  artificial  manures.  Some  farmers  thought  it 
best  to  discontinue  testing,  but  the  Committee  unanimously  decided  to  carry 
on,  and  the  great  majority  of  the  units  being  in  agreement,  operations  were 
continued,  it  being  felt  that  in  that  way  the  best  means  of  increasing 
production  were  being  adopted. 

The  Method  of  Classification. 

•  In  Australia  we  record  the  yields  of  tested  cows  in  pounds  of  milk  and 
butter-fat,  giving  the  average  test,  and  making  our  comparisons  in  terms  of 
butter-fat,  that  being  considered  the  best  and  simplest  basis  on  which  to 
work.  But  in  Scotland  a  great  deal  of  milk  is  sold  for  city  purposes,  and  a 
method  has  been  devised  by  the  Association  with  the  object  of  taking  into 
account  both  the  quantity  and  the  quality  of  the  milk.  The  method 
adopted  is  to  reduce  all  yields  to  the  estimated  equivalent  of  1  per  cent.  fat. 
Thus  a  cow  yielding  838  gallons  of  milk  testing  3  per  cent,  is  regarded  as 
equal  to  one  yielding  714  gallons  but  testing  3-5  per  cent.,  or  a  third  yielding 
625  gallons  testing  4  per  cent.  If  the  average  test  is  also  given,  this 
information  will  enable  both  the  total  quantity  and  the  quality  of  each 
cow's  milk  to  be  obtained.  Unless  this  is  done,  the  facts  as  to  any  particular 
cow — -which  for  breeding  purposes  are  most  important — cannoj;  be  arrived  at. 


346 


Agricultural  Gazette  of  N.S.W. 


[May  3,  1920. 


It  is  then  immaterial  which  method  of  comparison  is  adopted — gallons  of 
milk  for  those  who  think  in  that  way,  or  pounds  of  butter  for  those  who 
prefer  to  make  their  comparisons  on  that  basis. 

Tlie  tested  cows  are  also  divided  into  three  groups,  cows  with  a  milk  record 
equivalent  to  not  less  than  2,500  gallons  at  1  per  cent,  fat  and  heifers  with 
a  milk  record  equivalent  to  not  less  than  2,000  gallons  at  1  per  cent,  fat 
forming  Group  I  ;  cows  yielding  less  than  1,600  gallons  and  heifers  less  than 
1,300  gallons  milk  forming  Group  III ;  and  all  between  those  two  quantities 
forming  Group  I F.  The  following  table  shows  the  corresponding  values  of 
these  yields  in  milk,  taking  the  different  standards  of  quality  : — 


Yield  in 

Milk. 

RstimRted  on  1  per  cent,  fat  basis. 

Corresponding  gallons  when  testing. 
'  Butter-fat. 

3  per  cent. 

3-5  per  cent. 

4  per  cent. 

6  percent. 

Oroup  I.  Cows  not  less  than  2.500  gallons 
Heifers ,,     „         ,,      2,000  gallons 

Group  II.  Cows  from  1,680  to  2,499  gallons 
Heifers  „     1,330  to  1,999  gallons 

Group  III,  Cows  less  than  1,660  gallons 
Heifers  „        „       1,330   gallons 

833 

066 
553  -833 
443-666 

553 

443 

1 

714      ;      625            500 
571             500      i      400 
474-714     415-625  ,  332-500 
380-570   332i  500     266-400 
474       j       41  :>       1       ;i32 
3S0             332i           266 

Records  of  the  Scottish  Association  later  than  1915  are  not  available,  but 
those  before  us  show  that  whereas  in  1914,  39|  per  cent,  of  the  cows  tested 
came  into  Group  I,  in  1915,  46  per  cent,  reached  that  standr4,rd.  Considering 
the  disabilities  under  which  daiiy  farming  was  carried  on  during  that  time, 
thr-ough  lack  of  all  kinds  of  food  for  stock,  this  was  a  creditable  performance, 
and  shows  that  the  average  yields  of  the  herds  were  increased  by  testing. 
This  improvement  is  also  exemplified  in  the  cases  of  several  particular  herds. 
The  following  little  table  is  well  worth  the  attention  of  herd  owners  here  : — 


No.  I  HeH. 

No.  2  Herd. 

No.  3  Herd. 

Year. 

No.  of  cows  i  Percentage  in 

No.  of  cows 

Perceiitajje  iii 

No.  of  cows 

Percentage  in 

tested.      j      Orodp  I. 

tested. 

Group  I. 

tested. 

Group  I. 

1910 

•.;  ■■■•■  m 

39 

48-1           40 

43      "              49 

.1911 

42 

-      64    > 

52  '         :     56 

39        ,           54 

1912 

oo; 

58 

55   ^                55 

44.                   61 

-   1913 

52 

77 

56                   79 

38                   89 

1,914 

.48 

88 

60         ;           83    -  ; 

'    -43         i         ;  93 

.i^^^        : 

;.%...  ■ 

,.        80 

53           i        82,  . 

;  ,,,.39;,  ;,.  !_           97 

.'■'^'.hhrT    ::. 

.■  *  ^  ■.■   '...:,*; 

'/•-■ 

■       ■    ^   i  ; 

■'^  :  ■  V  r ' ■ 

: In  each  case 'there'  has  been  a  marked  improvement  in 'the  standard 
of  the,  CQWs-  :kept,  -an  invariable  concoiSiitant  of  testing,  it  may  be 
said.  •;  In  No.  <.!  herd,' .for  instance,  the  percentage. good  fehough  to  come  into 
Gr*up;T3i,  adAjanced  -  f rom    39    in    1910   to.  64   in    1911,    and   rea-ched   8i^ 
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in  1914.  In  No.  2  .herd  th^  inost  strikin«  rmpi-ovem'eiiit  was  from  55  per 
cent,  in  1912  to,  79  percent,  in  1913,  while  No.  3,  he,rd.,a,lsQ  showed  a 
remarkable  advance  from  1912  to  1913.    :     ji,.  ;,-;      i     ,i    ,., 

The  records  show  that  in  soiiie  cases  whferfe' the  avek-a^e' milk  pelds  showed 
no  increase  it  was  ascertained  on  inquir^  tliat  the  cause  was  pei'sistence  ii^ 
the  use  of  a  bull  of  poor  production  strain,  so  that  while  1;he  lowest  producers 
were  being  culled  out  the}'  were  being  replaced  with  home-bred  heifers  whose 
yields  were  no  better  or  were  even  worse  than  those  being  disposed  of.  l^p. 
other  instances  farmers  ceased  testing  beca*use  they  had  fatms  of  poor  soiU 
and  thought  their  herd  records  would  not  compare  fa vourablj  with  otherf4 
obtained  from  higher  class  farms,  quite  forgetting  that  in  herd  testing  and 
the  building  up  of  a  high  producing  herd  of  cows  eiach  farm  makes  its  own 
individual  standard  of  comparison,  and  that,  on  poor  lands  as  well  as  on  the 
rich,  there  will  always  be  found  stock  of  diflFering  quality.  E\  eh  on  the  poorer 
soils  it  has  been  possible  to  show  gi-eatly  increased  average  returns.  In  New 
South  Wales ,  \ve  h9.ve  bad  ..similar  instances  wijere  farmejrs  have  used  these 
excuses  to  cease  or  to  decline  to  take  up  testing,  and  we  have  also  many 
cases  where  by  the  introduction  of  the  testing  system  the  yields  have  been 
materially  increased  in  a  few  years. 

Testing  for  the  Milk  Supplier. 

Some  months  ago  an  effort  was  made  to  initiate  the  herd-testing  move- 
ment in-  certain  New  South  Wales  districts  where  dairying  is  carried  on 
mainly  for  the  purpose  of  supplpng  milk  for  .consumption  in  the  city 
(Sydney),  or  for  selling  to  cheese  or  condensed  milk  factories.  The  proposals 
laid  before  these  dairymen  were  turned  down  as  of  no  material  benefit  to 
them,  inasmuch  as  it  di<l  not,  in  their  view,  matter  if  co^vs  produced  ^200  lb,, 
300  lb.,  or  400  lb.  buttei--fat,  as  long  as  th3ir  milk  exceeded  the  minimum  fat 
percentage  (3.2  per  cent.)  laid  down  by  the  Boai-d  of  Health  as  the  standard 
for  milk  to  be  used  for  human  consumption.  It  would  appear  that  Scottish 
farmers  take  a  different  view,  for  testing  societies  were  operating  in  a  nunjber 
of  districts  in  Scotland  where  milk  was  produced  almost  solely  for  direct 
sale  for  human  consumption,  and  on  the  majority  of  these  farnjs  cows  were, 
calving  at  all  periods  of  the  year.  Particulars  of  thirteen  of  these  testing 
societies  show  that  8,546  cows  and  heifers  were  tested  in  1915;  of  these, 
50*5  per  cent.,  or  4,320,  were  classified  in  Group  1,  as  compared  with  an 
average  percentage  of  46  for  all  cows  tested  during  the  same  period.  Only 
in  a  couple  of  isolated  cases,  where  farmers  did  not  breed  or  rear  their  own 
stock,  was  testing  not  availed  of.  One  of  these  societies  was  then  in  its 
ninth  year,  two  had  been  in  opei-ation  eight  years,  one  seven  years,  and  four 
had  five  years'  records  to  show. 

That  which  these  canny  Scots  have  found  to  pay  them  over  such  a  number 
of  years  is  surely  worthy  of  a  trial  for  one  year  by  New  South  Wales  dairy 
farmers  similarly  placed,  who  also  should  aim/or  inqr^ccsed  milk  yields. 
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The  Useful  Turnip  Crop. 

The  turnip  crop  occupies  a  unique  position  in  that  for  its  proper  growth  it 
postulates  a  very  high  standard  of  farming.  Demanding,  as  it  does,  the 
adoption  of  a  systematic  rotation,  the  thorough  cleaning  of  the  soil,  and  a 
well  thought  out  scheme  of  manuring,  this  crop  at  the  very  least  implies  clean 
land  in  high  condition.  Furthermore,  the  benefits  of  the  utilisation  of  the 
turnip  crop  as  a  bulky,  succulent  and  valuable  winter  food  are  reflected  in 
many  ways.  By  its  use  the  Scottish  farmer  has  not  merely  triumphed  o\  er 
the  long  hard  winter  of  the  north,  but  has  won  world-wide  renown  as  a 
breeder  and  feeder  of  stock.  Economically  he  can  employ  his  labour  to  the 
best  advantage,  since  wherever  turnips  are  grown  labour  is,  in  general, 
equally  distributed  all  the  year  round.  Last,  hut  not  least,  the  turnip  crop 
provides  the  farmer  with  a  ready  means  of  producing  a  large  amount  of  dung, 
thus  keeping  up  the  fertility  of  the  farm. — J.  A.  Svmon,  in  the  Scottish 
Journal  of  Agriculture. 


A  Swarm  of  Bees  Chooses  an  Odd  Home. 

Whilk  clipping  one  of  the 
ornaniental  hedges  at  the 
Farm  Home  for  Boys, 
Mittagong,  Mr.  W.  P. 
Wynn  discovered  a  bees' 
nest  of  an  uncommon  type. 
In  an  angle  formed  by  the 
upright  and  the  top  rail  of 
the  fence  which  supports 
the  hedge,  he  found  a 
swarm  of  bees  busily  con- 
structing the  comb.  In  the 
accompanying  illustration 
will  be  observed  four  sec- 
tions of  comb  depending 
from  the  tap  rail. 

The  fence  had  a  south- 
easterly aspect,  and  was 
quite  exposed  to  the  weather.  Evidently  the  outside  comb  was  designed  to 
act  as  a  protecting  wall,  as  the  bees  were  not  then  working  on  it. 


Some  Properties  of  Castor  Oil. 

Castor  oil  seed,  the  local  market  for  which  seems  to  be  focussed  on  a  Mel- 
bourne proprietary  company,  is  worth  about  £20  per  ton  landed.  The  seed 
and  ground  meal  are  said  to  be  poisonous  or  harmful  to  stock,  and,  though 
it  is  stated  that  poultry  are  immune  from  any  deleterious  elJects,  the  Poultry 
Expert  does  not  advise  feeding  castor  oil  seeds  to  poultry — certainly  not 
before  the  oil  is  extracted. 

The  beans  contain  from  50  to  60  per  cent,  oil.  It  has  been  found  to  be  the 
only  satisfactory  lubricant  for  aeroplane  engines,  standing  extremes  of  heat 
and  cold  as  no  other  oil  will.  The  Railway  Department  also  uses  such  a 
preparation  to  some  extent  for  lubrication. 
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Notes  on  Some  Cases  of  Paralysis  in  Bees^ 

W.  A.  (JOODACRE,  Senior  Apiary  Inspector. 

"While  a  good  deal  of  investigation  has  been  carried  out  by  scientists  in 
different  parts  of  the  world  in  connection  with  paralysis  in  bees,  and  not- 
withstanding that  a  quantity  of  valuable  information  concerning  it  has  been 
^gathered,  the  exciting  cause  and  the  successful  treatment  of  the  trouble  are 
still  somewhat  obscure.  Confusion  is  also  caused  in  New  South  Wales  by 
the  use  of  several  different  names,  as  for  instance,  "  paralysis,"  "  Isle  of 
Wight  disease,"  and  "  dwindling."  As  far  as  the  name  "  Isle  of  Wight  "  is 
concerned,  it  can  be  ruled  out  for  New  South  Wales,  and  the  name  paralysis 
adopted,  for  even  in  England,  where  Isle  of  Wight  disease  has  caused  such 
Joss  in  bees,  it  appears  as  a  form  of  paralysis  which  afects  the  colonies 
<luring  the  winter  months  or  during  weather  that  allows  only  a  poor  chance 
for  the  colony  to  recover.  I  do  not  think  that  any  form  of  paralysis  in  New 
South  Wales  originated  from  the  Isle  of  Wight.  In  this  State  the  disease 
aftecis  the  colonies  during  the  active  part  of  the  season  and  appears  in  two 
jiotice^ble  forms.  The  signs  pointing  to  what  may  be  termed  a  genuine  case 
<jf  bee  paralysis  are: — (1)  Bees  dead  and  dying  about  the  entrance  to  the 
hive  ;  (2)  bees  partially  paralysed  and  with  abdomen  distended ;  (3)  bees 
with  a  trembling  movement  and  with  wings  spread  out ;  (4)  bees  with  a 
greasy  and  shiny  appearance. 

A  Milder  Form  of  Paralysis. 

The  other  form  of  paralysis  occurs  in  a  milder  form  and  is  more"  prevalent. 
Indications  of  its  presence  are: — (1)  Bees  dead  and  dying  about  the 
entrance;  (2)  bees  partially  paralysed  and  with  abdomen  somewhat 
<listended  ;  (3)  bees  with  wings  appearing  as  if  damp  with  nectar.  In  the 
milder  form  of  paralysis  the  reader  will  note  the  absence  of  the  outspread 
wings  and  of  the  trembling. 

In  genuine  paralysis,  experiments  give  ample  proof  that  a  good  deal  of  the 
fault  lies  in  the  breeding  of  the  bees  of  the  affected  colonies;  the  weakness 
may  come  from  the  queen  or  the  drone.  The  milder  form  of  paralysis  is 
usually  brought  about  by  digestive  troubles,  some  peculiarity  of  a  season 
oi-  practically  any  condition  that  lowers  the  vitality  of  bees  having  a 
tendency  in  that  direction.  Sometimes  the  apiarist  is  at  a  loss  to  know  what 
condition  has  lowered  the  vitality  sufficiently  to  admit  the  disease.  In  most 
cases  of  this  form  of  paralysis  a  number  of  colonies  will  be  affected  at  one 
time,  and  when  favourable  stimulating  conditions  come  about  the  disease  will 
usually  disappear  without  treatment.  Not  so,  however,  with  the  genuine  case 
(where  the  outspread  wings  and  trembling  are  evident),  for  it  is  rarely  found 
that  better  conditions  will  restore  the  bees  to  normal  health  when  the  fault 
lies  with  the  breeding. 
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Genuine  Paralysis  Probably  Hereditary. 

I  have  endeavoured  by  investigation  to  prove  tliat  in  a  genuine  case  of 
paralysis  the  disease  is  chiefly  the  fault  of  the  breeding,  either  from  the  queen 
or  the  drone  side,  the  progeny  not  being  immune  from  an  infection  probably 
originally  caused  by  the  parasite  Hosema  apis.  Having-  found  a  sevei'e 
genuine  case,  I  tried  to  improve  the  bees'  condition  by  the  several  methods 
advocated,  namely,  raising  the  hive  from  the  bottom  board,  sprinkling  sulphur, 
and  stimulating  the  colony.  At  the  end  of  a  fortnight's  treatment  there 
was  no  noticeable  improvement  in  the  condition  of  the  affected  colony.  Then, 
in  company  with  Mr.  E.  Abnett,  an  apiarist  at  Trunkey  Creek,  I  removed 
the  queen  from  the  affected  colony  and  introduced  her  to  a  healthy,  populous 
colony  one  and  a-half  miles'  distant.  To  tlie  affected  colony  a  queen  from 
healthy  Italian  stock  was  introduced.  I  also  took  a  frame  of  brood  and  bees 
from  the  affected  colony  and  placed  it  with  healthy  stock  to  see  if  the  disease 
would  be  likely  to  be  spread  in  this  manner.  In  six  weeks  the  colony  to 
which  the  queen  from  the  affected  stock  was  introduced  t-howed  severe 
symptoms  of  paralysis.  The  colony  which  was  first  affected,  and  to  which  the 
queen  from  healthy  stock  had  been  introduced,  showed  marked  signs  of  an 
early  recovery — a  recovery  ultimately  completed.  The  brood  and  bees  from 
affected  stock  placed  "with  the  healthy  colony  did  not  produce  the  disease. 

For  further  proof  of  the  source  of  the  disease,  a  similar  experiment  was 
tried  by  again  removing  the  queen  from  the  now  affected  colony  and  intro- 
ducing her  to  a  nucleus.  The  queen  was  placed  by  herself,  this  time  in  a 
disinfected  cage,  but  the  result  was  similar,  and  the  nucleus  colony  became 
affected  when  the  progeny  of  the  queen  appeared.  It  is  therefore  evident 
that  the  progeny  of  such  a  queen  shows  no  resistance  to  the  disease,  and  that 
the  introduction  of  a  queen  from  healthy  resistant  stock  will  efl'ect  a  cure. 
The  experirfient  proves,  too,  that,  the  introduction  of  the  disease  to  other 
colonies  is  not  likely  to  be  caused  by  interchanging  combs  (though  I 
consider  that  it  would  be  bad  practice  to  interchange  brood  in  such  a  case). 

Regarding  the  cases  of  the  mild  form  of  the  disease,  holding  the  view  that 
the  cause  of  the  trouble  was  a  lowered  vitality  due  to  something  in  the  fo6d 
or  a  poor  and  stagnant  supply  of  water,  I  first  saw  that  a  good  supply  of 
fresh  water  was  made  available,  and  stimulated  the  colonies  daily  with  warm 
sugar  syrup  feed  inside  the  hive.  The  colonies  so  treated  recovered  at  an 
earlier  date  than  those  left  untreated,  but  I  consider  that  in  such  a  case  it 
would  be  a  wise  precaution  if  the  colonies  so  affected  were  marked,  and 
queens  introduced  from  stocks  that  show  resistance. 

Another  Obscure  Malady. 
There  is  yet  another  malady  that  affects  bees  in  some  localities  for  a  short 
period,  though  it  cannot  at  present  be  classed  as  having  serious  results  so  far 
as  colony  losses  are  concerned,  and  the  symptoms  usually  disappear  within  a 
short  period.  I  have  not  seen  any  writer  comment  on  the  malady.  The 
symptoms  are  peculiar,  and  somewhat  resemble  paralysis.  The  bees  appear 
to  lose  their  equilibrium,  and  although  most  of  the  affected  bees  can  fly  a 
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short  distance,  they  are  just  as  hkely  to  fall  on  their  backs  or  heads  as  on  their 
feet.  The  chief  characteristic  of  the  trouble  is  that  the  tongue  is  protruded 
to  its  utmost  limit,  and  the  bee  is  continually  endeavouring  to  get  it  out 
further,  generally  appearing  by  its  actions  to  be  in  great  pain. 

No  organism  can  \ie  found  that  is  likely  to  cause  the  trouble,  and  at 
the  present  time  there  is  \ery  little  known  of  the  cause  or  of  an  effective 
treatment. 

In  the  investigations  mentioned  and  in  the  writing  up  of  these  few  notes, 
I  do  not  claim  to  have  discovered  a  great  deal  concerning  these  obscure 
diseases,  but  the  knowledge  gained  from  the  experiments  should  be  of  value 
to  the  practical  apiarist.  I  might  add,  too,  that  no  test  or  experiment  for 
disease  is  carried  out  in  the  vicinity  of  the  bees  at  the  Government  Apiary. 


The  Standard  of  Production  in  Denmark. 

The  Dane,  while  I'ecognising  the  importJince  of  tlie  various  points  indicating 
milking  qualities,  requires  moiv  exact  knowledge  as  to  the  milking  capacity 
of  the  cows.  The  Original  Control  Society,  as  they  are  called,  was 
established  in  1895  at  Vejen,  .Jutland.  When  the  first  report  of  the 
operations  of  the  society  was  made  available  by  Mr.  Jens  Johansen,  it 
startled  the  whole  dairying  conmiunity.  The  report  stated,  inter  alia,  that 
whilst  with  the  best  cow  it  cost  6d.  to  produce  1  lb.  of  butter,  in  the  case  of 
the  poorest  it  cost  2s.  8d.  An  example  was  given  of  two  cows  that  stood 
side  by  side  in  the  shed,  both  getting  exactly  the  same  feed,  care  and 
attention.  No.  1  gave  7,810  lb.  of  milk,  with  a  butter-fat  test  of  4-26, 
equalling  385  lb.  of  butter  ;  No.  2  gave  8,226  lb.  of  milk,  with  a  test  of  2  93, 
producing  280  lb.  of  butter.  Although  No.  2  gave  -116  lb.  more  milk, 
No.  1,  with  her  higher  test,  yielded  10.5  lb.  more  butter.  Such  a  revelation 
caused  the  movement  to  spread,  and  to-day  there  are  about  700  cow  testing 
associations,  with  a  total  of  16,500  members,  owning  225,000  cows.  Some 
of  the  more  advanced  societies  also  keep  records  of  the  amount  of  food 
consumed  by  each  cow. 

The  following  figures  show  an  increa.se  in  the  average  yearly  yield  of 
butter-fat  per  cow  between  the  years  1851:  and  1918  : — 185-4  at  44  lb.  ;  1861 
at  68  1b.  ;  1871  at  961b.  ;  1898  at  1291b  ;  190:}  at  173  lb.  ;  1914  at  2151b.; 
1918  at  240  lb.— R.  T.  McKenzie  in  "Agriculture  in  Denmark"  in  the 
Victorian  Journal  of  Agriculture. 


Orchardists  Pay  Heavy  Toll  to  Stak lings. 

A  NUMBER  of  Starlings  were  recently  shot  at  Buthurst  Experiment  Farm 
orchard  and  the  contents  of  their  stomachs  examined.  These  showed  both 
grass  seeds  and  apple  tlesh,  the  latter  predominating.  There  is  no  doubt 
that  these  birds  have  caused  the  destruction  of  thousands  of  pounds'  worth 
of  fruit  in  the  State  this  .-eason. — W.  .J.  Allex. 
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Green  Fodder  for  Poultry  all  the  Year  Kound. 

"  Please  advise  me  as  to  suitable  crops  to  sow  in  order  to  maintain  a  con- 
stant supply  of  green  feed  for  poultry  throughout  the  year,"  wrote  a 
Wetherill  Park  poultry  farmer  recently.  The  following  table  was  compiled 
in  reply : — 


Crops  to  Sow. 

Crops  to  Sow. 

Month. 

Crop. 

i 

Month. 

Crop. 

•January    .. 

Maize,  cowpeas. 

July 

Rye. 

February  ... 

Maize,  barley,  rape,  field  peas. 

August    . . . 

Silver  beet. 

March 

Maize,  barley,  field  peas. 

September 

Hungarian  millet,  maize. 

April 

Lucerne,   barley,    field    peas, 

October    . 

Cowpeas,    maize,    Hungarian 

red     clover,    Bokhara    or 

millet. 

sweet  clover. 

November 

Cowpeas,    maize,    Hungarian 

May 

Rye,  lucerne  and  clovers. 

millet. 

June  • 

Rye. 

December 

Cowpeas,  maize. 

Crops  sown  according  to  the  above  table  would  provide  fodder  for  poultry 
in  the  following  months  :  — 


Month. 

Feed  Available. 

Month. 

Feed  Available. 

January    ... 

Lucerne,      cowpeas,      maize, 

July 

Barley,  rape,  field  peas. 

Silver  beet. 

August    . . . 

Barley,  rape,  field  peas,  rye. 

February  ... 

Lucerne,      cowpeas,      maize, 

September 

Clovers,  field  peas,  rye,  rape. 

Silver  beet. 

October  ... 

Lucerne    and    clovers,     field 

March 

Lucerne,      cowpeas,      maize, 

peas,  Silver  beet 

Silver  beet. 

November 

Lucerne  and   clovers,  maize, 

April 

Lucerne  and  clovers,  cowpeas. 

Hungarian    millet,    Silver- 

maize,  Silver  beet,  barley, 

beet. 

rape. 

December 

Lucerne,    maize,     Hungarian 

May 

Lucerne  and  clovers,  cowpeas,  ^ 

millet.    Silver    beet    and 

Silver  beet,  barley,  rape. 

clovers. 

June 

Barley,  rape,  field  peas. 

In  the  case  of  lucerne,  clovers,  rye,  rape  and  Silver  beet,  repeated  cuttings- 
may  be  made  ;  these  are  allowed  for  in  the  table.  The  availability  of  these 
feeds  as  shown  above  is  to  some  extent  contingent  on  rainfall  or  a  good  water 
supply.  In  the  case  of  poor  soils,  lucerne  and  clovers  will  do  far  better  in 
wide  drills ;  they  should  be  topdressed  with  animal  or  poultry  manure  and 
kept  cultivated  between  the  drills.  Sweet  clover  is  a  new  crop  which  is 
worth  bringing  under  the  notice  of  poultry  farmers,  for  it  undoubtedly  does 
better  in  the  poor  soils  of  the  metropolitan  area  than  does  lucerne.  It 
should  not  be  cut  too  close  to  the  ground,  as  the  new  growth  comes  from  the 
lower  parts  of  the  stem,  and  not  from  the  crown  as  with  lucerne.  Nor 
should  it  be  allowed  to  go  too  long  without  cutting  as  it  becomes  coarse. — 
A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 


"  I  HAVE  received  the  literature  ....  and  wish  to  thank  you  for  same  ;. 
it  deals  with  the  subject  in  just  the  way  I  desired." — A  recent  recipient  of 
bulletins  and  pamphlets. 
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Egg-laying   Tests    at   Hawkesbury 
Agricultural  College* 

(Under  the  Supervision  of  James  Hadlington,  Poultry  Expert.) 


Eighteenth  Year's  Results,  1919-20. 


F.  H.  HARVEY,  Organising  Secretary. 

The  Eighteenth  Annual  Egg-laying  Competition  concluded  at  Hawkesbuiy 
Agricultural  College  on  the  31st  March,  and  the  record  of  results  is  now- 
presented.  The  competition  was  controlled  by  a  commiitee  of  management^ 
comprising  four  officers  of  the  Department  of  Agriculture  and  three  com- 
petitors' representatives,  namely.  Principal  H.  W.  Potts  (Hawkesbury 
Agricultural  College),  Messrs.  James  Hadlington  (Poultry  Expert,  Depart- 
ment of  Agriculture),  C.  Lawrence  (Poultry  Instructor,  Hawkesbury  Agri- 
cultural College),  A.  E.  Brown,  W.  H.  Forsyth  and  P.  C.  McDonnell 
(competitors'  representatives),  and  F.  H.  Harvey  (Department  of  Agriculture), 
Organising  Secretary. 

The  committee  held  four  meetings  during  the  year  to  deal  with  various 
matters  connected  with  the  competition,  including  the  Annual  Poultry 
Conference,  which  was  held  on  the  14th  June  and  attended  by  about  700 
poultry  farmers. 

Scope   of  the  Competition. 

This  year's  competition  was  notable  inasmuch  as  the  sections  for  second 
year's  laying,  which  had  been  a  feature  of  the  competitions  for  some  years, 
were  deleted,  and  that  sections  for  standard  birds  were  establishod.  To  be 
eligible  for  entry  into  the  standard  sections,  it  was  required  that  an  owner  had 
won  a  first,  second  or  third  prize  with  the  particular  breed  entered,  in  an 
"open  show  class  "at  an  approved  exhibition  held  in  New  South  Wales 
during  the  previous  three  years.  One  standard  section  each  was  provided  for 
light  and  heavy  breeds,  three  groups  of  six  birds  being  entered  in  the  former 
and  seven  groups  in  the  latter.  The  reoiainder  of  the  competition  (the 
utility  sections)  comprised  thirty  groups  for  light  breeds  and  fifty  groups  for 
heavy  breeds. 

The  breeds  represented  in  the  different  sections  were  as  follow  : — 


Section  A  (Light  Breeds) : 
White  Leghorns 
Brown  Leghorns 
Anconas... 

Section  B  (Heavy  Breeds) 
Black  Orpingtons 
Langshans 
Silver  Wyandottes 
Plymouth  Rocks 
Rhode  Island  Reds 


Groups. 

Birds.  1 

■ 

28 

168 

1 

6     'i 

1 

6  ; 

35 

210  1 

8 

48 

4 

24     1 

2 

12 

1 

6    ! 

1 

Section   C 1   (Standard   Sec- 
tion, Light  Breeds)  : — 
White  Leghorns 
Section   C  2   (Standard   Sec- 
tion, Heavy  Breeds)  : — 
Langshans 
Rhode  Island  Reds 
Silver  Wyandottes 

Total     ... 


Groups. 

Birds. 

3 

18 

3 
3 

1 

18 

18 
6 

90 

540 
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Mr.  J.  J.  Vaughan's  group  of  White  Leghorns. 

Greatest  number  of  eggs  in  Eighteenth  Annual  Competition  (1,438  eggs)  in  Light  Breeds  Section. 

A— This  hen  (No.  439)  was  winner  of  prize  for  greatest  number  of  ef;g8  laid  by  an 

individual  hen  in  the  section  (281  eggs). 
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Weight  of  Eggs. 
The  regulation  that  individual  hens  must  lay  eggs  of  at  least  2  oz.  each, 
and  eggs  from  groups  average  at  least  24  oz.  per  dozen  within  six  months  of 
the  commencement  of  the  competition,  in  order  to  be  eligible  for  prizes, 
resulted  in  the  disqualification  of  forty-five  individual  hens  and  five  groups, 
as  follows : — 

Disqualified  from  Individual  Prizes. 

Light  Breeds.— L.  Bulluss  (No.  327) ;  H.  A.  Gradwell  (No.  358) ;  J.  W. 
Mckendry  (No.  333)  ;  L.  K.  Pettit  (No.  409);  A.  H.  Jones  (No.  428) ; 
Willow  Grange  Poultry  Farm  (No.  451) ;  N.  J.  McAppion  (No.  494)— all 
White  Leghorns. 

Heavy  Breeds.— 'P.  R.  Rooke  (No.  4) ;  Mrs.  Hopkins  (Nos.  25  and  S'^) ;  A. 
Chick  (Nos.  33  and  36)  ;  W.  H.  Whittorn  (Nos.  91  and  93) ;  G.  Hopping 
,(No8.  104  and  108) ;  0.  Judson  (No.  119) ;  J.  King  (No.  135) ;  H.  S.  Lewis 
(No.  149);  B.  A.  Maher  (No.  162);  R.  P.  Manton  (No.  168);  P.  C. 
McDonnell  (No.  175)  ;  J.  Roberts  (No.  185) ;  F.  J.  Shanley  (Nos.  188  and 
191) ;  J.  Wheller  (No.  198)  ;  P.  G.  Heath  (No.  205)— all  Biack  Orpingtons; 
C.  E.  Banks  (No.  216) ;  A.  E.  Brown  (No.  220) ;  H.  J.  Durrington  (No. 
230) ;  F.  Fuggle  (No.  243) ;  A.  B.  Laverack  (No.  248)  ;  Paika  Poultry  Farm 
(Nos.  254  and  256) ;  D.  Rees  (Nos.  499  and  504) ;  Standard  Poultry  Yards 
(No.  527);  W\  Hilliard  (Nos.  530,  531,  and  532)— all  Langshans^  E.J. 
Kinney  (Nos.  267,  -268,  and  269)  ;  A.  J.  Nolan  (No.  271)  ;  O.  H.  Walton 
(No.  282)— all  Silver  Wyandottes. 

Disqualified  from  Group  Prizes. 

Light  Breed)*. — Nil. 

Heavy  Breeds. — A.  Chick,  Black  Orpingtons  (Nos.  31  to  36)  ;  W.  H. 
Whittorn,  Black  Orpingtons  (Nop.  91  to  96);  Paika  Poultry  Farm,  Lang- 
shans  (Nos.  253  to  258);  W.  Hilliard,  Langshans  (Nos.  529  to  534)  ;  E.  J. 
Kinney,  Silver  Wyandottes  (Nos.  265  to  270). 

Ration  fed  to  the  Competition  Birds. 

The  birds  are  fed  on  a  simple  ration,  which  is  best  expressed  as  follows  : — 
Thn  Morning  Mash.  Evening  Ration  of  Grain. 

Pollard     ...  ...      60  percent.  Two-thirds  whea^-. 

Bran         ...  ...     20         „  One-third  crushed  maize. 

Lucerne  dust*        ..     15         „ 
M. I.E.  meat  meal. .       5         „ 

ioo      „ 

Add  4^  oz.  of  common  salt  to  each  20  lb.  (or  bushel)  of  mash.* 

The  nutritive  ratio  of  the  above  feed  for  the  day  is  approximately  1  to  4-5. 

Mixing  Mash  for  Adult  Birds. — The  proportion  by  weight  of  bran  or  bran 

and  lucerne  dust  is  added  to  the  meat  meal ;  then  there  is  poured  over  it 

sufficient  liquid  into  which  has  been  dissolved  a  quantity  of  common  salt 

equal  to  4^  oz.  for  each  20  lb.  of  food  to  be  mixed.     The  bran  then  resembles 

a  wet  mash  in  the  form  usually  given  to  horses  or  cattle  ;  the  proportion  by 

*  When  unobtainable,  its  equivalent  in  bran  is  used.^ 
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Five  ot  Mr.  A.  Drayton's  group  of  Blaek 
OrpingtonsI(sixth  dead). 

Greatest  number  of  eggs  in  Eiffhteenth  Annual 

Competition  (1,428  eggs)  in  Heary 

Breeds  Section. 

A— This  hen  (No.  50)  was  winner  of  prize  for  greatest 
number  of  eggs  laid  by  an  indiTidual  hen  in  »lie 
competition  (303  eggs). 
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weight  of  pollard  is  then  mixed  thoroughly  into  a  niOvSS  of  a  consistency 
that  can  be  balled  by  the  hands  under  slight  pressui-e,  and  will  fall  to  pieces 
when  thrown  down.  Should  the  pollard  be  of  a  coarse  description,  less 
bran  is  used.  On  the  other  hand,  should  it  be  fine,  more  bran  is  used.  The 
nutritive  value  of  both  is  so  nearly  identical  that,  from  that  point  of  view, 
the  proportions  are  immaterial. 

As  much  chaffed  green  lucerne  as  the  birds  will  eat  is  given  at  midday. 
The  shell  grit  supplied  consists  of  two-thirds  sea-saell  to  one-third  crushed 
oyster  shell.     This  is,  of  course,  always  available  to  the  birds. 

Mortality  and  Disease. 

There  are  no  special  features  wr)rthy  of  mention  regarding  the  health  of 
the  fowls.  The  casualties  were  a  few  more  than  in  the  previous  year,  forty 
nine  as  compared  with  forty-three,  the  details  being  :• — 


1918-19. 

1919-80. 

Light 
Breeds. 

Heavy 
Breeds. 

Light          Heavy 
Breeds.       Breeds. 

BirfLs  replaced 

Birds  not  replaced        

7 
17 

6 
13 

7               13 

11               18 

The  Monthly  Laying. 

The  following  table  has  been  prepared  to  show  the  monthly  egg  yield  in 
the  different  sections.  It  will  Ije  seen  that  the  heavy  breeds  attained  their 
highest  average  (21'3  for  300  hens  in  section  B,  and  22-0  for  forty-two  hens 
in  section  C2)  in  August,  while  the  best  results  for  the  light  breeds  (21*7 
for  180  hens  in  section  A,  and  20-9  for  eighteen  hens  in  section  CI)  were 
obtained  in  October.  In  the  twelve  months,  106,420  eggs  were  laid,  equal  to 
197  eggs  per  hen,  the  average  of  the  different  sections  being  : — 

Section  A  ...  203  eggs  per  hen.  Section  CI  ...  195'i  eggs  per  hen. 
„        B     ...   190-4     „         „  „        C2     ...   191-8     „ 

THE  MONTHLY  LAYING. 


Month. 

Section  A. 

Section  B. 

Section  CI. 

Section  C2. 

Total  for 

Average 

Total  for 

Average 

Total  for 

Average 

Total  for 

Avenge 

\m  hens. 

per  hen. 

300  hens. 

per  hen. 

18  hens. 

per  hen. 

42  hens. 

per  hen. 

April,           1919  ... 

1,652 

92 

3,062* 

10-4* 

190 

10-6 

359 

8-6 

May,               ,, 

2,614 

14-5 

4,740 

15-8 

253 

14-1 

626 

14-9 

June,               ,.     ... 

2,576 

14-3 

5,192 

17-3 

227 

12-6 

702 

16-7 

July,               ,,     ... 

2,966 

16-5 

5,774 

19-2 

299 

166 

771 

18-3 

August,           ,,     ... 

3,553 

19-7 

6,395 

21-3 

334 

18-6 

920 

22  0 

September,     ,,     ... 

3,733 

'20-7 

6,010 

20-3 

347 

19-3 

861 

20-5 

October,          ,,     ... 

3,905  • 

21-7 

5,448 

18- 1 

376 

20-9 

763 

18-2 

November,      ,,     ... 

3,789 

211 

4,947 

16-5 

363 

20- 1 

738 

17-6 

December,      ,,     ... 

3,546 

19-7 

4,612 

15-4 

355 

19-7 

671 

16  0 

January,      1920  ... 

3,231 

17-9 

4,131 

137 

321 

178 

598 

14-2 

February,       ,, 

2,914 

16-2 

3,968 

13-2 

266 

14-8 

544 

13-0 

March,             ^     ... 

2,156 

11-9 

3,933 

131 

187 

10-4 

492 

11-7 

Totals 

36,635 

2030 

58,212 

190-4 

3,518 

195-4 

8,056 

191-8 

■  Only  294  birds  competed  in  Section  B  in  April,  1919. 
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Scores  of  Leading  Birds. 
The  highest  individual  record  was  303  for  Mr.  A.  Drayton's  Black  Orping- 
ton,  No.  50,   and  Mr.   H.   J.    Durrington's  Langshan  hen,  No.  233,  was  a 
close  runner  up  with  a  score  of  302.       Mr.  W.  Hilliard's  Langshau,  No.  534 
(Standard  Section),  occupied  third  place  with  a  score  of  294.     Although  in 


Three  of  Mr.  E.  T.  Bhodes'  group  of 

White  Leghorns,  j  .z." 

Winner  of  second  prize  in  Eigliteentli  Annual 

Competition  (1,436  epgs)  in  Liglit  Breeds 

Section. 


the -general  average  the  light  hreeds  laid  better  than  the  heavy  breeds,  ia- 
the  individual  scores  the  light  breeds  did  not  attain  to  higher  than  tenth-^ 
place  (Mr.  J.  J.  Vaughah's  White  Leghorn,  :No.  439,  laid  281  eggs),  the  next 
best  score  in  this  section  being  280  eggs  for  Mr.  G.  A.  Baxter's.  White- 
Leghorn,  No.  320. 


i 
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The  following  table  shows  the  monthly  records  of  the  ten  leading  birds  in 
light  and  heavy  breeds. 


Owner  and  Breed. 


i  B 


111 


^ 


J.  J.  Vaughan  :  White  Leghorn 
•<i   A.  Baxter :  White  Leghorn 
A.  Messervy  ■  White  LeKhom   . 
J.  J.  Vaujfhan  :  White  Leifhorn 
E.  T.  Rhodes  :  White  Leprhorn 
N.  J.  McAppion  :  White  Leghorn 
L.  K.  Pettit:  White  Leghorn 
A.  (Jliddon  :  White  Leghorn   . . 
E.  T.  Rhodes  :  White  Leghorn 
L.  K.  Pettit :  White  Leghorn 
J.  J.  Vaughan  .  White  Leghorn 


A.  Drayton  :  Black  Orpington 
H.  J.  Uurringtori  :  Langshan  . . 
W.  Milliard:  Langshan.. 
A.  E.  Brown  :  Langshan 
W.  H.  Whittorn  :  Black  Orpington 
W.  Hilliard  :  Langshan . . 
A.  R.  Kennedy  :  Black  Orpington 
F.  M.  Weierter  :  Silver  Wyandotte 
W.  H.  Whittorn  :  Black  Orpington 
J.  Waterhouse  :  Rhode  Island  Red 


Light  Breeds. 

19 

16 

2;} 

2fl 

26 

27 

25 

26 

26 

•26 

21   20 

■21 

21 

22 

21 

21 

25 

27 

26 

26 

24 

24   22 

18 

20 

20 

18 

24 

23 

26 

23 

24 

•25 

23  21 

•21 

24 

21 

20 

25 

21 

25 

29 

25 

18 

15  21 

1-2 

21 

19 

21 

20 

22 

26 

26 

26 

26 

•24   22 

14 

19 

20 

22 

23 

23 

26 

26 

24 

23 

21   21 

10 

22 

17 

19 

20 

2< 

23 

2^ 

26 

24 

21   23 

ft 

23 

18 

26 

24 

24 

25 

25 

23 

23 

26   21 

14 

22 

21 

21 

23 

23 

25 

24 

26 

24 

21  1  16 

7  24 

22 

21 

22 

19 

25 

25 

26 

24 

23  20 

•21 

22 

19 

21 

22 

22 

24 

22 

24 

21 

19  21 

fieavy 

Breeds. 

25 

24 

24 

29 

28 

28 

21 

25 

25 

36 

24 

24 

22 

29 

23 

27 

28 

28 

26 

23 

25 

25 

24 

24 

24 

80 

27 

24 

26 

26 

21 

26 

18 

29 

26 

18 

» 

25 

23 

25 

26 

26 

28 

27 

29 

24 

26 

25  ! 

.:•  ;: 

26 

27 

28 

81 

27 

25 

24 

21 

21 

!0 

20 

19 

4 

27 

25 

25 

26 

27 

26 

29 

26 

28 

23 

23 

18 

23 

24 

25 

24 

27 

29 

26 

27 

20 

22 

23 

13 

19 

24 

25 

25 

27 

25 

29 

26 

26 

24 

25  1 

25 

27 

27 

28 

27 

29 

o<> 

23 

15 

18 

15 

26 

2 

22 

21 

22 

26 

29 

28 

29 

25 

25 

26 

25 

1 

281 

280 

26i- 

265 

264 

202 

262 

262 

260 

258* 

258 


302 
294 
293* 
289* 


288 

28^2« 

279 


*  Ineligible  for  individual  prize,  eggs  being  nnderweigfat. 

Weights  of  Winning  Birds. 
Details  of  the  weights  of  the  winning  birds  at  the  beginning  and  end  of 
the  competition  should  be  of  interest.     They  are  as  follows : — 


Individual  Hens. 
Light  Breeds — 

J.  J.  Vaughaa's  White  Leghorn,  No.  4,39 

Heavy  Breeds — 

A.  Dray ton'sv Black  Orpington,  No.  50 


Groups. 

I 
Light  Breeds —  | 

J,  J.  Vaughan's  White  Leghorns,  Nos.  ■{ 


439 
440 
441 
442 
i  443 
L444 


Heavy  Breeds — 


(  49 
I  50 
51 


A.  Drayton's   Black  Orpingtons,  No8.«{    .^y 

'    53. 

I  54 


Weight  at 
AprU,  1919. 


lb.     oz. 

3      8 

5      6 


12 
6 


Weight  at 
March,  1920. 


lb.    oz. 

4  2 

5  0 


4 

10 


3  12 

4  0 


7  "12 

5  0 

5  12 

7  0 

6  10; 

Dead, 


No.  of  Eggs 
L.id. 


281 
303 


281 
201 
258 
239 
265 
194 


209 
303 
272 
257 
219 
168 
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The  Financial  Aspect. 
The  prices  obtained   for  the  eggs  from   the  competition,  and  the  Sydney 
wholesale  prices  of  new  laid  eggs,  as  supplied  by  the  Government  Statistician ,. 
were  as  follows  : — 


Hawkesbury 

Sydney 

Agricultural 

Wholesale 

Month. 

College  Price. 

Price. 

Per  dozen. 

Per  dozen. 

s.    d. 

8.     d. 

April,         1919        

2     0 

2    3  75 

May,            ,,           

2     9 

2    6 

June,            ,,           

S     0 

2    9 

July,             „           

2     6 

1     9-6 

August,        ,,                       

1     6 

I     5-75. 

September,  ,, 

1     1 

1     2-75 

October,      ,,           ...         

1     .3-5 

1     4 

November,  ,,           

I     4-5 

1     4-75 

December,  ,,           ...         

1     7 

1     7-75 

January,    1920        

2    2 

2    0 

February,    ,,           

^2    2 

2     1-9 

March,          ,,            

•2  10 

2     6-6 

Less  charges- 

£14     3 

£1    3     1-85 

Freights,  cartage,  commission,  per 

12  dozen            

1     7 

1     7 

£12    8 

£1    1     6 

Net  price  per  dozen 

1   11 

1  10 

The  cost  of  feeding  the  540  competition  birds  was  £249  11».  9d.,,  made- 


up  of 


Wheat       ... 
Maize 

Pollard      ... 
Bran 

Lucerne  dust 
Meat  meal 
Sundries   ... 


£     s.    d. 
85     4     5 
58     0  11^ 
45     8  lO' 
18    8     5| 
12  14     1 
12     1     5 
17  13     7 


£249  ll!     9' 
Equal  to  9s.  'id.  per  hen. 

The  total  market  value  of  the  eggs  laid  in  the  year  was  £764  4s.  Id.^ 
so  that  the  profit  over  cost  of  feed  was  £514  12s.  4d.,  equal  to  19s.  Id. 
per  hen. 

In  computing  the  market  value  of  eggs  laid  in  the  competition,  the- 
Govei-nment  Statistician's  figure  has  been  taken  each  month,,  in  accordance- 
with  the  practice  which  has  prevailed  in  past  years,  although  a  somewhat 
more  favourable  result  would  have  been  shown  on  taking  the  actual  price* 
realised  by  the  College. 
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Annual  Competition. 
Full  details  of  the  financial  and  other  results  since  the  inception  of  the 
competitions  are  given  in  the  following  comparative  table : — 


j  No.  of  I  Winnintf    Lowest 
jGroupg.  I    Total.        Total. 


Highest    Average 
Monthly         per 
Total.  Hen. 


l8t 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

9th 
10th 
11th 
12th 
13th 
14th 

15th  I 
16th  I 
I7th| 


...  38 

...  70 

.  I  100 

...  100 

...  100 

...  60 

...':  50 

...  60 

...  40 

...  50 

...  50 

...  50 

...  63 

..  '  70 

A  40 

B  30 

A!  40 

B  30 

A  40 

B  .SO 


r  A 

.18th.|c^ 
iC2 


30 

50 

3 


1,113 
1,308 
1,224 
1,411 
1,481 
1,474 
1,379 
1,394 
1,.321 
1,389 
1,461 
1,360 
1,541 
1,449 
1,526 
1,479 
1,525 
1,613 
1,448 
1,517 
1,438 
1,428 
1,304 
1,3.36 


Balance 


ftrpatPst      Arerage      Average        Cosi  of 
ureatest,     ^  ^  p^j^^    Value  per    Feed  per  ,„^-_  p.^ 
^"1"«-       of  Eggs.         Hen.  Henr    i<**"  *^****- 


459 

1.37 

130 

1401- 

666 

160 

163 

150/- 

532 

154 

152 

1141- 

635 

168 

166 

125!- 

721 

162 

171 

1371- 

665 

161 

173 

1491- 

656 

159 

180 

146/- 

739 

1.58 

181 

1731- 

658 

151 

168 

J34|5 

687 

146 

184 

141/9 

603 

156 

178 

164/7 

724 

152 

177 

14513 

705 

162 

181 

1.52/9 

506 

165 

192 

172/7 

924 

162 

216 

171/11 

749 

165 

192 

171/3 

923 

157 

209 

166/2i 

931 

170 

202 

172(3i 

860 

153 

199 

168/3 

815 

151 

189 

183  65 

988 

148 

203 

207/6 

745 

151 

190 

210/7 

977 

138 

195 

185/8 

955 

150 

191 

190/7 

1/1 

1(3| 

1/- 

-flli 

1/Oi 

l/2i 

ll3i 

l/5i 

1/2 

l/2i 

l'3i 

l/2i 

1/2 

l/4i 

1/3J 

l/3i 

1/4 

1/4 

l/5i 

l|5i 

1/10 

1/10 

I/IO 

1110 


15/6 

6/-       ' 

17/9 

5,'9| 

12/9 

4/5i     i 

13/3 

5/3i     i 

14/10 

5/10 

17/2 

7/-       i 

19/2 

7/9i    ' 

21/9 

6/9 

16/3^ 

6(5i     , 

18/5i 

6/li 

J9/4i 

7/3i     , 

17/7 

5/9      ! 

nm 

6/9i 

22/2 

7/7      1 

23/81 

6/10    ; 

21/7i 

6/10    1 

2I|9J 

7/8      i 

21/2 

7/8      ' 

22/0* 

7/10    1 

21/lli 

7/10 

28/10 

9/3 

28/1 

9/3 

27/8 

9/3 

28/5 

9/3 

9i6 

12/- 

8fd 

8/. 

9/- 
1012 
1114 
15/- 
10l2 
12/4 
12/01 
11/10 
10/11 
14/7 
16/101 
14/9i 
14/11 
13/6 
14/2i 
14/1  i 
19/7 
18/10 
18/5 
19/2 


EiGHTEBNTii  ANNUAL  COMPETITION — Analysed. 


- 





Eggs  per  Hen, 

Average  Weight 
of  eggs  per  doz. 

Value 

per  Hen. 

Section  A. 

OZ. 

£ 

8.      d. 

168  White  Leghorns     ... 
6  Brown          ,, 
6  Anconas 

204-4 

205 

176-3 

25-7 
24-5 
25-5 

1 
1 

1 

9     0 
8  10 
4     9 

Section  B. 

210  Black  Orpingtons  ... 

48  Langshans    

12  Plymouth  Rocks    ... 

6  Rhode  Island  Reds... 

24  Silver  Wyandottes.. 

192-6 

205-3 

152 

175 

198-3 

25-24 
25-1 
24-8 
24  25 
23-75 

1 
1 

I 
1 
1 

7  10 
10    4 
2     1 
6     6 
9     1 

Section  CI. 

18  White  Legkorns     ... 

195-4 

26-1 

1 

7     8 

Section  C2. 

18  Rhode  Island  Reds... 
18  Langshans    ... 
6  Silver  Wyandottes  .. 

184 

188-3 
222-6 

25-6 
23-8 
24-5 

1 

1 
1 

6  2 

7  1 
14    (» 
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AWARDS   OF  PRIZES  AND   CERTIFICATES. 

Grand  Champion  Prize. 

Grand  Champion  Prize  of  £5  Ss.  (or  trophy  to  that  value),  for  greatest  number  of  eggs 
laid  by  group  of  six  birds  during  the  twelve  months  without  replacement  of  a  bird — 
J.  J.  Vaughan,  White  Leghorns,  1,4.38  eggs. 

Sections  A  and  CI. 

Greatest  number  of  eggs  laid  during  twelve  months  (individual  hens).  Five  prizes, 
£3,  £2  lOs.,  £2,  £1  10s.,  and  £1.— J.  J.  Vaughan,  White  Leghorn  (No.  439),  281  eggs 
(1) ;  G.  A.  Baxter,  White  Leghorn  (No.  320),  280  eggs  (2) ;  A.  Messervy,  White  Leghorn 
(No.  489),  265  eggs,  and  J.  J.  Vaughan,  White  Leghorn  (No.  443),  265  eggs,  divitfe  3rd 
and  4th  prizes  ;  E.  T.  Rhodes,  White  Leghorn  (No.  426),  264  eggs  (5). 

Greatest  number  of  eggs  laid  during  twelve  mouths  (groups  of  six  birds).  Four  prizes^ 
£2  10s.,  £2,  £1  10s.,  and  £1.— J,  J.  Vaughan,  White  Leghorns,  1,438  eggs  (1)  ;  E.  T. 
Rhodes,  White  Leghorns,  1,436  eggs  (2) ;  G.  A.  Baxter,  White  Leghorns,  1,359  eggs 
(3) ;  L.  K.  Pettit,  White  Leghorns,  1,318  eggs  (4). 

Quarterly  prizes  (groups  of  six  birds) : — 

•Winter  test  (1st  April  to  30th  June,  1910).     Prizes,  £2  and  £1  10s.— G.  A.  Baxter, 
331  eggs  (1)  ;  J.  J.  Vaughan,  291  eggs  (2). 

Spring  test  (1st  July  to  30th  September,   1919).     Prizes,  £1   10s.  and  £1.— G.  A. 
Baxter,  386  eggs  (1)  ;  A.  Gliddon,  385  eggs  (2). 

Summer  test  (Ist  October  to  Slst  December,  1919).     Prizes,  £1  lOs.  and  £1.— E.  T. 
Rhodes,  437  eggs  (1)  ;  J.  J.  Vaughan,  431  eggs  (2). 

Autumn  test  (1st  January  to  31st   March,   1920).     Prizes,  £2  and  £1  10s.— E.  T. 
Rhodes,  372  eggs  (1)  ;  T.  Partridge,  347  eggs  (2). 

Highest  average  for  twelve  months  (groups  of  six  or  five  birds).  Four  prizes,  £3, 
£2  10s.,  £2,  and  £1  lOs.— G,  A.  Baxter,  White  Leghorns,  1,208  eggs  (five  birds)  (1); 
J.  J.  Vaughan,  White  Leghorns,  1,438  eggs  (six  birds)  (2)  ;  E.  'I.  Rhodes,  White 
Leghorns,  1,436  eggs  (six  birds)  (3);  R.  Whitelaw,  White  Leghorns,  1,180  eggs  (five 
birds)  (4). 

Sections  B  and  C2. 

Greatest  number  of  eggs  laid  during  twelve  months  (individual  hens).  Five  prizes, 
£3,  £2  lOs.,  £2,  £1  lOs.,  and£l.— A.  Drayton,  Black  Orpington  (No.  50),  303  eggs  (1)  ; 
H.  J.  Durrington,  Langshan  (No.  233),  302  eggs  (2)  ;  W.  Billiard,  Langshan  (No.  534), 
294  eggs  (3 ) ;  W.  Hilliard,  Langshan  (No.  533),  A.  R.  Kennedy,  Black  Orpington  (No. 
124),  and  F.  M.  Weierter,  Silver  Wyandotte  (No.  540),  each  laid  288  eggs  and  divided 
4th  and  5th  prizes. 

Greatest  number  of  eggs  laid  during  twelve  montiis  (groups  of  six  birds).  Four  prizes,. 
£2  10s.,  £2,  £1  10s.,  and  £1.— A.  Drayton,  Black  Orpingtons,  1,428  eggs  (1)  ;  H.  S. 
Lewis,  Black  Orpingtons,  1,415  eggs  (2);  C.  Judson,  Black  Orpingtons,  1,.363  eggs  (3)  ; 
A.  E.  Brown,  Langshans,  1,345  eggs  (4). 

Quarterly  Prizes  (groups  of  six  birds)  : — 

Winter  test  (1st  April  to  30th  June,  1919).    Prizes,  £2  and  £1  10s.— W.  H.  Whittorn, 
Black  Orpingtons,  385  eggs  (1) ;    A   Drayton,  Black  Orpingtons,  371  eggs  (2). 

Spring  test  (Ist  July  to  30th  September,    1919).      Prizes,   £1  10s.   and   il.— A. 

Drayton,  Black  Orpingtons,  436  eggs  (1) ;    D.  Rees,  Langshans,  435  eggs  (2). 
Summer  test  (Ist  October  to  Slst  December,  1919)-     Prizes,  £1  10s.  and  £1.— H.  S. 

Lewis,  Black  Orpingtons,  393  eggs  (1);    A.  R.  Kennedy,   Black  Orpingtons, 

386  eggs  (2). 
Autumn  test  (1st  January  to  31st  March,  1920).     Prizes,  £2  and  £1  10s.— D.  Frew,  ■ 

junr.,  Langshans,  316  eggs  (1)  ;  G.  E.  Holmes,  Black  Orpingtons,  314  eggs  (2). 
Highest  average  for  twelve  months  (groups  of  six  or  five  birds).     Four  prizes  :  ^3, 

£2  10s.,  £2,  and  £1  10s.— A.  Dravton,  Black  Orpingtons,  1,428  eggs  (six  birds) 

(1);    H.  S.  Lewis,  Black  Orpingtons,  1,415  eggs  (six  birds)  (2)  ;    H.  J.   Dixr- 

rington,  Langshans,  1,140  eggs  (five  birds)  (3) ;    F.  M.  Weierter,  Silver  Wyan- 

dottes,  3,131  eggs  (five  birds)  (4). 
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Quality  Prizes. 


welve  groups  conforming  n.ost  closely  to  tj'pe  were  selectefl  in  each  of  Sections  A 
B  for  prizes  of  £5  and  £2  10s.,  provided  the  winners  laid  1,150  eggs  or  more  in 


T 

and 

twelve  months. 


The  winners  were 


Section  A. — J.  J.  Vanghan,  1,438  eggs,  White  Leghorns  (1) ;    A.  Gliddon,  131(5  eggs, 
White  Leghorns  (•!). 


Section  B.  —  A.  E.  Brown,  l,34<"j  eggs,  Langshans  (1)  ; 
Langshans  (2). 


1>.    Frew,   juur.,    1,292  eggs. 


Three  of  Mr.  H.  S.  Lewis's  group  of 
Black  Orpingtons. 

Winner  of  second  prize  in  Ei){litcentli  Annual 

Competition  (I, ♦Li  e<fj^)  in  Heavy  Breeds 

Section. 


Prizes  of  £2  and  £1    were  awarded  in  each  of  Sections  CI   and  C2  for  the  greatest 
number  of  eggs  laid  by  groups  of  six  birds,  subject  to  1,000  eggs  or  more  being  laid. 

Section  CI.  — A.  Messervy,    1,.304  eggs.    White  Leghorns  (1);    C.  McKen:lry,  1,237 
eggs,  White  Leghorns  (2). 

Section  C2. — F.  M.  Weierter,    1,3.36  eggs,  Silver   Wyandottes  (1)  ;    ■].  Waterliouse, 
1,314  eggs,  Rhode  Island  Reds  (2). 
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Certificates. 

For  groups  of  six  pens  laying  1,300  eggs  or  more  during  the  twelve  months  : — 
J.  J.  Vaughan  (White  Leghorns),  1,438  eggs  ;  E.  T.  Rhodes  (White  Leghorns),  1,436- 
eggs  ;  A.  Drayton  (Black  Orpingtons),  1,428  eggs  ;  H  S.  Lewis  (Black  Orpingtons),  1,415 
eggs  ;  G.  A.  Baxter  (White  Leghorns),  1,359  eggs  ;  C.  Judson  (Black  Orpingtons),  1,353 
eggs  ;  A.  E.  Brown  (Langshans),  1,345  eggs  ;  A.  R.  Kennedy  (Black  Orpingtons),  1,334 
eggs  ;  W.  H.  Whittorn  (Black  Orpingtons),  1,331  eggs  ;  L.  K.  Pettit  (White  Leghorns), 
1,318  eggs;  P.  C.  McDonnell  (Black  Orpingtons),  1,317  eggs;  A.  Gliddon  (White 
Leghorns),  1,316  eggs;  J.  Waterhouse  (Rhode  Island  Reds),  1,314  eggs  ;  A.  Messervy 
(White  Leghorns),  1,304  eggs. 

THE  POULTRY  EXPERT'S  REVIEW. 

Ill  the  competition  just  concluded  there  is  a  notable  absence  of  any 
outstanding  record,  either  in  groups,  single  hens,  or  general  averages.  As  a 
inatter  of  fact,  the  general  average  has  slipped  back  to  very  close  to  that  of 
1916.  It  should  be  remembered,  however,  that  in  that  year  a  big  advance 
had  been  made  from  184,  the  previous  highest  (made  in  1910),  to  192  eggs 
per  hen,  the  improvement  having  succeeded  upon  the  minimum  weight 
regulation.  This  average  was  followed  by  205  in  1917  and  "206  in  191S;. 
last  year  (1919),  notwithstanding  some  high  records  in  the  different  sections, 
the  general  average  slipped  back  to  195,  and  this  year  it  has  recovered  a 
little  to  197.  Although  retrogression  has  taken  place  to  that  extent,  we  are 
still  above  the  point  where  the  improvement  took  place  in  1916  and  onwards 
for  the  following  three  years.  However,  the  large  number  of  rejections, 
made  at  the  incoming  of  the  birds  at  the  commencement  of  laet  competition 
did  not  augur  well  for  the  success  of  the  1919-20  t^est,  nor  did  the  incidence 
of  so  much  disturbance  in  the  penning  help  matters. 

During  the  closing  days  of  the  competition  more  than  ordinary  interest 
was  aroused  owing  to  the  close  running  of  the  leading  groups  and  single 
hens  for  first  place  in  practically  each  section.  In  the  case  of  the  light 
section,  this  continued  right  up  to  the  morning  of  the  last  day  of  the  test,, 
when  Messrs.  Rhodes  and  Vaughan's  groups  were  tieing  for  first  place. 
During  the  day  the  position  was  determined  in  favour  of  Mr.  Vaughan's  pen 
by  his  birds  laying  five  eggs  and  Mr.  Rhodes'  only  three,  leaving  a  win  by 
two  eggs  for  the  former.  Much  the  same  position  was  occupied  in  the 
single  hen  test  between  Messrs.  Vaughan's  and  Baxter's  hens. 

In  the  heavy  breed  group  section,  the  position  was  sufficiently  determined 
some  days  before  to  make  it  plain  that  Mr.  Drayton  would  beat  his. 
opponent.  But  in  the  single  hens  a  close  finish  for  first  prize  took  place 
between  Mr.  Drayton's  and  Mr.  Durrington's  birds,  ending  in  favour  of  the 
former  by  one  egg. 

During  the  whole  test  Mr.  Messervy 's  group  in  the  standard  section  (light 
breeds)  was  running  between  third  and  fourth  place. 

Remarking  in  my  last  report  on  the  quality,  it  was  pointed  out  that  it 
was  only  to  be  feared  that  the  lack  of  quality  as  indicated  by  so  many 
rejections  was  possibly  a  reflex  of  what  was  taking  place  on  some  of  our 
farms.  This  is  a  feature  which  should  occupy  the  very  serious  attention  of' 
competitors,  because  if  the  retrogression  continues  we  shall  soon  fall  back  to 
the  average  preceding  the  high  tallies  that  have  been  made  in  recent  years. 
The  most  notable  falling  off  in  recent  tests  is  in  the  Black  Orpingtons,  and 
the  question  arises  has  this  breed  passed  its  zenith  like  so  many  other  breeds 
have  done,  or  is  the  decline  due  to  instability  of  type  and  character  V 
However,  judging  from  the  birds  just  passed  into  the  1920-21  test,  I  am. 
hopeful  that  next  year's  results  will  show  some  recovery  in  all  sections. 
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The  Size  of  Eggs. 

There  has  been  some  criticism  in  respect  of  the  alleged  falling  off  in  the 
size  of  eggs,  and  the  number  of  disqualifications  in  recenc  tests  on  that 
account.  The  following  table  of  average  weights  of  eggs  during  the  last 
eight  tests  will  be  of  interest  to  competitors  and  onlookers  in  this  connection. 


Thre'  of  Mr.  A.  Messervy's  group  of 
White  Leghorns. 

Loading  pen  in  Lii^ht  Breeds  Standard  Section 
(1,304  eggs). 


Starting    at   a    point    from    where   the    retrogression    is    alleged     to    hare 
manifested  itself,  we  find  : — 


Weights  of  Eggs  per  dozen. 


1913  Eleventh  Anaiial  Test 

1914  Twelfth 

1915  Thirteenth    ,, 

1916  Fourteenth   ,, 


oz. 

•m 

1917 

Fifteenth  Annual  Test 

2i:i 

1918 

Sixteenth       ,,           ., 

24f 

1919 

Seventeenth  ,,           ,, 

26| 

1920 

Eighteenth    ,,           ,, 

2tii 
24S 
2o,V, 
25i 
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It  will  be  observed  that,  as  might  be  expected,  fluctuations  have  occurrpd, 
but  on  the  eight  years  cited  it  will  be  seen  that  no  retrogression — on  the 
contrary,  progress — has  been  made,  and  it  is  noteworthy  tliat  the  highest 
average  weight  of  eggs  followed  upon  the  introduction  of  the  minimum 
weight  regulation,  as  did  also  the  highes't  tallies  made  in  the  whole  series  of 
tests.  Viewing  the  criticism  refen-ed  to,  it  would  appear  that  ttie  critics 
have  overlooked  the  significance  of  the  change  from  group  competitions  to 
single  hens.     Under  the  group  system,  the  light  weight  of  one  or  perhaps 


Three  of  Mr.  F.  M.  Weierter's  group  ol 
Silver  Wyandottes. 

Leadini:  pen  in  Heavy  Breeds  Standard  Section 
(1,336  ejf^s;. 


more  hens  was  made  up  by  the  heavier  ones  in  the  same  group.  In  the 
single  pen  system,  of  course,  there  can  be  no  such  compensating  factor. 
Every  individual  hen  must  lay  an  egg  at  least  2  oz.  in  weight,  and  eggs  from 
each  group  must  v^eigh  at  least  24  oz.  per  dnzen  to  qualify  for  a  prize. 

Another  point  upon  which  critics  of  the  competition  have  stumbled  is  the 
significance  of  the  extension  of  time  for  taking  the  weights  from  four   to 
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six  months.  This  has  been  regarded  as  a  sign  that  eggs  were  getting  smaller, 
and  that  more  time  was  allowed  on  that  account ;  a,s  a  matter  of  fact  it  had 
no  such  significance.  The  extension  of  time  arises  out  of  the  necessities 
brought  about  by  the  change  to  single-hen  penning.  Under  the  group 
system  it  was  comparatively  easy  to  obtain  the  weights  within  the  four 
months  stipulated,  but  experience  with  the  single-hen  test  has  proved  it  to 
be  most  difficult  to  obtain  egs;s  for  the  purpose  <f  weighing  from  every 
individual  hen  within  the  four  months,  hence  the  extensiim  of  the  time  to  six 
months. 

Standard  Section. 
Tlie  performances  of  the  birds  in  the  standard  section  has  amply  justified 
the  innovation,  and  theresidt  will  serve  to  disabuse  many  poultry  keepers  of 
the  fallacy,  which  has  become  only  too  prevalent,  that  standard  bred  birds 
are  all  poor  layers.  Again,  it  was  only  common  justice  to  a  deserving  class 
of  breeders  who  impend  both  money  and  time  in  the  production  of  high  class 
birds  that  they  should  have  some  representation  in  these  competitions.  Here 
again  the  Hawkesbury  Agricultural  College  Competition  Committee  has 
set  a  precedent  which  we  find  others  quick  to  follow.  It  has  lately  come 
undei"  nonce  that  the  egg-laying  competition  being  conducted  at  the  Harper 
Adams  College  in  England  has  decided  to  follow  our  lead  this  year,  not  only 
by  making  a  section  for  standard  bred  birds  in  their  competitions,  but  also 
by  adopting  the  single  pen 'system. 

Detailed  Returns. 
Ego-yields  of  Each  Bird  and  Group  in  the  Eighteenth  Annual 

Competition. 


Owner  Olid  Breed. 


TotaU  of  Individual  Birds. 


Section  A — {Light  Breeds). 


J.J.  Vaughan  :  White  Leghorns 

E.  T.  Rhodes :  White  Lej^horns 
G.A.Baxter:  White  Lejf  horns 
L.  K.  Pettit :  White  Leffhorns 
A  Oliridon  :  White  Lesfhorns  . . 
C.  Leach  :  White  Leghorns 

J   M.  Brooke  :  White  i..e);horns 
H.  A.  Gra<lwell  :  White  Leghorns 
J.  R.  Stewart  :  Whit^  Leghorns 
T.  Partridge  :  White  Leyhorns 
R.  Whitelaw  :  Wliite  Legliorns 
A.  H.  nur«-ood  :  Brown  Leghorns 

F,  1.1.  Parker:  White  Leghorns 
Willow  Grange  Poultry  Farm  :    White 

Ijeghorn*        

W.  MaskeP  :  White  Leghorns    . 

C.  Kennett :  White  Lei;  horns  . . 

F.  S.  Lnngley  :  White  Leghnrna 

A.  H.  Jones  :   White  Leghorns 

T.  E.  Jarman  :  White  Leghorns 

J.  W.  McKendrv  :  White  Leghorns   . . 

T.  V.  Gardner  :  White  Leghorns 

L.  Bulhiss  :  White  Leghorns    . . 

Elliott  Bros.  :  White  Leghorns 

W.  I.  Baker  :  White  Leghorns. . 

H.  C.  Bailey  :  White  Leghorns 

Mrs.  M.  Barrett :  White  Leghorns     .. 

A.  G  Noldart:  White  Leghorns 

F.  M.  Lambert :  Anconas 

J.  Gillies  :  While  Leghorns 

J.  Rayner  :  White  Leghorns    . . 


' 

1 

1   oz. 

£  s.  d. 

281 

301 

258 

239 

265 

194 

1.438 

\      26  7 

10  6  3 

2eo 

213 

228 

228 

243 

264 

1,436 

•m 

10  7  6 

254 

280 

253 

161 1 

217 

S04 

1,359 

25 

9  18  0 

258t 

211 

262 

212 

205 

170 

1,318 

25-5 

9  10  0 

230 

177 

180* 

247 

2U 

262 

1,316 

25  7 

9  8  9 

2SS 

188 

165 

239 

246 

223 

1,296 

25  7 

9  6  8 

215 

230 

247 

220 

224 

162 

1,298 

25-5 

9  3  8 

22'i 

239 

166 

229  J 

187 

251 

1,298 

26-6 

9  9  8 

213 

245 

196 

224 

188 

214 

1,280 

25-2 

9  3  4 

219 

204 

220 

187 

229 

204 

1,263 

25 

8  18  3 

248 

74t 

246 

241 

214 

231 

1,254 

25-2 

8  15  11 

183 

199 

210 

192 

216 

230 

1,230 

24-5 

8  13  4 

208  » 

200 

243 

240 

148 

181* 

1,226 

25-6 

8  12  D 

232 1 

222 

212 

181 

149 

2:<0 

1,226 

24-7 

8  16  11 

2«V 

244 

199 

186 

192 

189 

1,210 

26 

8  10  6 

165 

220 

192 

196 

220 

215 

1.208 

26-2 

8  6  3 

200 

198 

242 

157 

205 

201 

1,203 

26  2 

8  8  4 

233 

21 2  J 

252 

224* 

215 

64 

1,200 

24-2 

8  9  S 

2251- 

199 

2U» 

207 

178 

175 

1,195 

20-2 

8  0  10 

163 

165 

177J 

222 

228* 

235 

1,190 

24-7 

8  7  5 

187 

249 

mt 

212 

224 

204  1 

1,187 

25 

8  10  0 

223 

172 

256 

190 

216 

127  1 

1.184  • 

25 

8  9  10 

228 

167 

204 

158 

181 

239 

1,177 

26 

8  4  10 

173 

231 

169 

262 

135 

203 

1,163  , 

25-5    ; 

8  2  7 

214 

90t 

201 

223 

244 

179 

1,151 

26-7 

8  6  3 

104 1 

227 

223 

120 

241 

221 

1,136 

25-5  ! 

8  2  0 

170 

195 

146 

219 

171 

229  ' 

1,130 

26-5  1 

7  16  4 

162 

211 

149 

151 

223 

172  ' 

1,058 

26-5  ! 

7  8  5 

77 1 

214 

176 

174 

140 

219 

1,000 

26-5  1 

7  0  0 

20.'i 

180 

177 

170 

loot' 

156 

088 

26-5 

6  14  11 

*  Signifies  bird  replaced,  score  struck  out.         +  Signifies  liird  dead,  not  replaced. 
J  Disqualified  tbr  prizes,  eggs  being  under  weight. 
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Egg-yields  of  Each  Bird  and  Group  in  thk  Eighteenth  Annual 
Competition — continued. 


Section  B — {Heavy  Breeds). 


A.  Draj  ton :  Blark  Orpingtons 

U.  S.  LewU:  Bluck  Orpingrtons 

C  Judson  :  Black  (trpintrton« 

A.  K.  Brown  :  Lani^hans 

A.  R.  Kennedy:  Black  Onthigtonn  .. 

W.  H.  Whittorn  :  Black  OrpinKtons.. 

P.  C.  McDonnell  :  Black  Orpingtona 

F.  J.  Morison  :  Black  Orpingtons  ..; 

D.  Frew,  junr.  :  Langshans  ..\ 

A.  J.  Nolan  :  Silver  Wyandottee      ..         ..j 

A.  Campbell  :  Lanjfsha'ns        i 

V.  H.  Dariel  :  Black  OrpingtonH 

F,  R.  Rooke  :  Black  Orpingtons  .J 
H,  J.  Durrington  :  Langshans 

A.  B.  Lavcrack  :  Langshans 

O.  H.  Wilton  :  Silver  Wyandottes    .. 
Paika  Poultry  Farm  :  Langshans 

D.  Kenway  :  Black  Orpingtons 

flMrs  W.  V.  Hopkins  :  Black  Orpingtona  . . 
■3.  H.  Madrers  :  Black  Orj^inRtona    ..     .    ..'' 

E.  .).  Kinney:  Silver  Wyandotten     .. 

O.  K.  Holmes:  Black  Orpingtons      ..         ..' 
J.  Wheller:  Black  Orpingtons    - 

U.  E.  Banks :  Langshans         

R.  P.  Manton  :  Black  Orpingtons 

J-  Roberts:  Black  Orpingtons i 

Hanibly  and  Wales  :  Black  Orpingtona 

A.  Benson  :  Black  Orpingtona 

J.  King:  Black  Orpingtons 

G.  Hopping:  Black  Orpingtons 

A.  Chick:  Black  Orpingtons 

P.  0.  Heath  :  Black  Orpingtons 
Fetherston  Bros. :  Black  Orpingtona 
W.  E.  Webster  :  Black  Orpingtons   . . 

A.  A    Leal :  Black  Orpingtons 
Grasemere  Poultry  Farm  :  Black  Orpingtona 

C.  Bloomfleld  :  Black  Orpingtons 

F.  Fuggle  :  Langshans    . . 

W.  H.  Hampton  and  Son  :  Black  Orpingtons 
W.  H.  Forsyth  :  Silver  Wvandottes   . . 
J .  T.  Brett :  Rhode  Island  Reds 
L. .(.  Fereday  :  Black  Orpingtons 

D.  Dryburgh  :  Black  Orpingtons 
H.  Jobling  :  Block  Orpingtona 

B.  A.  Maher  :  Black  Orpingtons 
F.  .1.  Shanley  -.  Black  Orpingtons 
J.  D.  Martin :  Plymouth  Rocks 
Bella  Vista  Poultry  Farm  :  Black  Orpingtons 
Cinibria  Poultry  Farm  :  Plymouth  Rocks    . 
Christie  and  Son  :  Black  Orpingtons 


209 
267 
184 
213 
174 
289{ 
260 
209 
211 
169t 
217 
218 
171 
147 
194 
173 
257 
103 
208J 
237 
190 
201 
219 
2fll 
140 
163 
132 
248 
•223 
207 
189 
248t 
194J 
216 
158 
161 
229 
199 
258 
171 
209 
204 
209* 
222 
117 
201 
213 
76 
157 
145 


803 
265 
236 
213 
222 

45t 
213 
239 
180 
239 
223 
230 
229 


272 

208 

191 

239 

196 

282t 

214 

226 

263 

222 

247 

188 

247 


lOlfJ    273 
243*      185 


180 

190+ 

271 

217 

202 

240 

252 

252 

165 

178 

227 

202 

163 


181 
193 
201 
185 
197 
207 
217 
246t 
144* 
21 7» 
192 
127 
153t 
245 
190 
287J 
135 
134t 
142 
87J 


235 

231 

216 

187 

248 

185t 

198* 

•?09 

207 

185 

198 

227 

176 


124t      212t 
140         199 


2r.8t 

100 

99 
222 
222 
194 
155 
223 

94 
159 
174 
171 
159* 
156* 
175 

99 
166 
196 
112 


257 

231 

241t 

2931 

288 

278 

218* 

229 

225 

203 

218T 

225 

235t 

175 

203 

208 

174: 

172 

196 

184 

161J 

180 

212 

108t 

245 

201 

229 

207 

209 

182 

204 

202 

234 

139* 

163 

141 

123 

36  •• 
131 
112* 
117t 

87t 
161 

63 
154 
203 
168 
203 
115 
197 


219 

168t 

1,428 

oz. 
2b -2 

258t 

196 

1,416 

25-5 

233 

268 

1.353 

24-2 

260 

127 

1,345 

26 

239 

216 

1,334 

25-5 

226 

211 

l,331t 

23-5 

209 

203 

1,317 

26 

161 

282 

1,295 

265 

246 

178 

1,292 

24-7 

203 

2-21 

1,267 

24-2 

187 

160  • 

1,252 

«6 

2?4 

164 

1,249 

26-2 

156 

208 

1,246 

24 

302 

243 

1,241 

24-2 

230 

181 

1,236 

26-7 

202t 

238 

1,236 

24-2 

173 

204 

1.229J 

23-7 

231 

223 

1,216 

25 

186 

221t 

1,215 

24 

199 

146 

1,216 

26 

209: 

228 

l,213t 

22 

197 

171 

1,199 

28 

186 

121t 

1,198 

25 

184 

272t 

1,197 

24-6 

247 

196J 

1,190 

24-6 

233t 

146 

1,167 

24-5 

169 

203 

1.162 

26  2 

132 

235 

1,161 

24-2 

189 

laz 

1,150 

25 

190 

224 

1,H8 

24-5 

151* 

1651 

l,108t 

23-7 

192 

157 

1,092 

25-5 

143 

216 

1,087 

24 

223 

102 

1,087 

25 

147 

192 

1,079 

25 

170 

200 

1,073 

25 

2C0 

138 

1,062 

27 

not 

247 

1,061 

25-7 

189 

239 

1,056 

26-6 

182 

212* 

1,063 

24-5 

168 

190 

1,050 

24-2 

213 

248 

1,050 

24-2 

231 

127 

1,040 

25-5 

144 

207 

1,037 

25-6 

171 

2^8 

1.025 

25-7 

22J 

177 

989 

25-2 

130 

144 

956 

25-2 

141 

194 

944 

25-5 

216 

126-r 

868 

24-5 

219 

lit 

745 

26-5 

Section  CI — Standard  Section  {Light  Breeds). 


A.  Messervy:  White  Leghorns 
C.  McKendry  :  White  Leghorns 
N.  J.  McAppion  :  White  Leghorns 


195  230  265 
236  187  210 
207  22 1       194 


227t  143  244  j  1,304 
240  153  211  I  1,237 
262  80*      212     ;       977 


Section  C2— Standard  Section  {Heavy  Breeds). 


V.  M.  Weierter  :  Silver  Wvandottes  . .         . .  234  205t  181  231  197 

J.  Waterhouse:  Rhode  Island  Reds  ..         ..'•  216  133  279  245  212 

D.  Rees :  Langshans        i  221t  260  216  198  228* 

W.  Hilliard  :  Laneshans  186  59t  169t  162t  288 

R.  M.  Griffiths  :  Rhode  Island  Reds  . .         ..  173  237J  164  143t  126 

J.  F.  Dalrymple :  Rhode  Island  Reds  ..1  176  164  129  182  178 

Standard  Poultry  Yards :  Langahana  ..I  204  137         76  218  165 


£  s.  d. 

10  10  7 

10    5  11 

9  14  10 

10    1  1 

9  12  5 

10    0  3 

9    8  7 

9    9  9 

9  14  0 

9    2  1 

9    6  2 

8  19  2 

8  18  2 

9  3  6 
9  0  0 
9  14 
8  19  2 
8  19  0 
8  14  2 
8  16  2 
8  19  « 
8  17  4 
8  16  2 
8  12  9 
8  12 
8  (5 
8  9 
8  10 
8  5 
8  7 
7  12 

7  10 

8  4 

7  6 
7 

8  3  11 
7  11  6 
7  19  4 
7  14  0 
7  14  6 

7  19  0 

8  0  5 
7  10  6 
7  4  4 
7  5  4 
7  8  2 
6  17  9 
6  12  4 
6  7  8 
5    6  2 


25-5  (958 
26-2  8  14  6 
26-6       6  17  11 


288 

1,336 

24-6 

229 

1,314 

26-7 

154t 

1,277 

24 

294 

1,1581 

23-6 

181 

1,024 

25 

143 

973 

25-2 

155 

965 

24 

10  3  10 
9  10  7 
9    5    7 


7  6 
6  14 
6  15 


*  Sijjnifies  bird  repla<ced,  score  struck  out. 
X  Disqualified  for  prizes,  eggs  Ixsing  under  weight. 


t  Signifies  bird  dead,  not  replaced, 
a  Hen  competing  as  from  the  1st  May  only. 
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JAMES  HADLINGTON,  Poultry  Expert. 

In  the  space  of  a  few  weeks  the  hatching  season  will  again  be  upon  us,  and 
as  mentioned  last  month,  the  sooner  the  breeding  stock  is  in  the  pens  now, 
the  better.  With  the  high  prices  that  will  be  ruling  for  eggs  during  the 
winter,  there  will  be  a  disinclination  on  the  part  of  poultry-farmers  to  set 
eggs  as  early  as  they  should  be  set,  and  if  the  temptation  to  sell  eggs  rather 
than  set  them  is  not  resisted  to  the  point  of  sacrifice,  next  rearing  season 
will  witness  a  crop  of  late  chickens  and  only  a  small  number  of  early  ones. 
I  fear  that,  no  matter  what  may  be  advised,  a  curtailment  of  hatching 
during  this  coming  winter  is  inevitable,  but  this  very  fact  should  encourage 
breeders  who  are  able  to  do  so  to  make  the  necessary  temporary  sacrifice, 
because  of  the  high  prices  for  eggs  and  table  poultry  that  may  be  looked 
for  next  spring  and  summer. 

The  position  will  be  something  like  this  during  the  winter  months : — 
Eggs  will  probably  be  worth  Hd.  each  over  what  they  would  command  in 
normal  times.  If  we  base  our  calculation  on  two  eggs  to  hatch  one  chicken, 
it  will  mean  3d.  per  chicken,  or  6d.  per  pair,  above  the  cost  for  eggs  in 
normal  times.  It  is  fairly  safe  to  forecast  a  substantial  increase  in  the 
prices  received  for  both  eggs  and  table  poultry,  and  it  is  therefore  reasonable 
to  assume  that  it  will  pay  just  as  well,  and  probably  better,  to  set  eggs  this 
winter,  dear  as  they  probably  will  be,  than  under  normal  conditions. 

In  furnishing  this  advice  I  am  not  overlooking  the  high  cost  of  feeding, 
but  it  is  safe  to  assume  from  past  experience  that,  by  the  time  the  factors 
we  are  examining  are  operative,  the  levelling  up  process  between  the  higher 
cost  of  food  and  higher  prices  for  our  products  will  have  taken  effect,  and 
the  poultry-farmer  who  has  been  able  to  carry  on  through  the  autumn  and 
winter  will  be  in  a  stronger  position. 

Our  motto  this  season  should  be  "  Set  eggs  as  usual."  Start  putting 
available  eggs  down  from  1st  June,  no  matter  whether  heavy  or  light  breeds, 
and  get  a  succession  of  eggs  down  one  week  after  the  other  from  that  date. 
Farmers  who  have  followed  the  advice  given  in  these  notes  on  this  subject 
are  more  than  satisfied  with  the  result. 

Hatching  with  Incubators. 

Points  on  artificial  incubation  have  appeared  in  these  notes  as  late  as 
1918,  but,  as  the  subject  is  one  of  vital  interest  to  beginners  at  this  season 
of  the  year,  a  reminder  on  how  to  operate  an  incubator  is  again  given  with 
some  references  to  matters  not  previously  dealt  with. 

1.  A  Sanitary  Incubator. -See  that  the  incubator  is  in  good  sanitary- 
condition. 
0 
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2.  Thermometers. — Test  all  thermometers  before  starting  the  season,  And 

again  later  on. 

3.  Starting  the  Hatch. — When  starting  an  incubator,  the  temperature 

should  be  got  up  to,  and  maintained  at,  103  dfegrees  for  at  least 
twelve  hours  before  the  eggs  are  put  in.  When  the  eggs  are  put  in, 
the  temperature  will  fall,  and  it  is  best  to  allow  about  another  twelve 
hours  for  the  heat  to  rise  to  102,  at  which  point  the  incubator 
should  be  regulated  to  run  steady.  It  is  a  mistake  to  raise  the 
temperature  too  fast.  If  a  lamp  machine  is  in  use,  the  lamp  should 
be  kept  quite  clean  and  the  wick  free  from  incrustation, 

4.  Eggs. — Fresh  eggs,  under  a  week  old,  and    from  physically  strong 

stock,  are  necessary  to  ensure  successful  hatching. 

5.  Operating. — Before  starting  the  incubator  see  that   the   regulating 

device  is  in  perfect  working  order. 

6.  Temperature.— Bring  the  temperature  in  the  incubator  up   to   102 

degrees ;  this  should  be  raised  another  degree  as  Che  hatch 
progresses.  Between  102  and  103  degrees  is  the  best  temperature 
to  run  at,  leaning  to  the  high  side  towards  the  end  of  the  hatch, 
When  the  first  egg  is  seen  to  be  chipped,  which  may  occur  on  the 
nineteenth  day  if  the  eggs  be  fresh,  let  the  temperature  run  up  to 
104  to  105  degrees  until  the  hatch  is  finished.  For  these 
temperatures  the  bulb  of  the  thermometer  should  stand  just  clear 
of  the  eggs ;  half  an  inch  above  is  a  good  position. 

7.  Turning.— Comvaence  to  turn  the  eggs  after  they  have  been  in  the 

machine  thirty-six  hours,  and  turn  them  at  least  twice  daily  up  to 
the  ninth  day ;  once  per  day  afterwards  is  all  that  is  absolutely 
necessary.     Stop  turning  when  the  first  egg  is  seen  to  be  chipped. 

S.  Testing.— The  eggs  should  be  tested  about  the  sixth  or  seventh  day  ; 
at  that  time  even  a  novice  can  generally  pick  out  the  infertile  eggs 
with  a  good  tester. 

9/  Coo/iw<7.— Commence  cooling  the  eggs  for  a  few  minutes  once  per  day 
after  the  sixth  day,  and  gradually  increase  the  time  of.  cooling 
as  the  hatch  progresses — first  to  ten  minutes,  then  to  fift«^en, 
and  up  to  twenty  or  even  thirty  minutes,  according  to  the 
temperature  of  the  room.  But  eggs  should  not  be  copied  for  thirty 
minutes  as  a  regular  thing  nor  too  often.  Cooling  should  be 
stopped  when  the  first  egg  is  chipped. 

10.  Ventilation. — Li  tie,  if  any,  ventilation  is  required  up  to  the  time  of 
commencing  to  cool,  about  the  sixth  day.  A  graduated  amount  of 
ventilation  may  then  be  allowed  up  to  the  time  the  first  egg  is 
chipped,  when  the  ventilators  are  better  nearly  closed.  Most 
incubators  are  over-ventilated.  Experience  proves  that  applied 
moisture  is  unnecessary  and  in  many  cases  harmful,  and  most  large 
operators  dispense  with  it  altogether. 
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An  Infertile  Egg. 


Temperatures  of  Eggs  and  Incubator. 

It  may  not  be  generally  known  that  there  is  a  difference  between  the 
temperature  of  the  eggs  under  incubation  and  that  of  the  incubator  in 
which  they  are  contained.  The 
temperature  of  the  egg  itself 
in  the  early  stages  is  generally 
about  i^  degrees  Fah.  below 
that  registered  by  the  ther- 
mometer in  the  incubator. 
Thus  if  102  degrees  is  shown 
in  the  drawer  at  i  inch  above 
the  eggs,  that  of  the  egg  itself 
is  about  100  degrees.  After 
the  ninth  day  the  temperature 
of  the  eggs  will  rise  to  101 
degrees  and  the  incubator  to 
103  degrees,  at  which  it  should 
be  allowed*  to  remain.  After 
about  the  thirteenth  day  an- 
other degree  is  gained  by  the 
eggs,  while  the  temperature  in 
the  incubator  still  remains  the  .same.  About  the  nineteenth  day  104  degrees 
should  be  allowed  in  the  incubator,  and  that  of  the  eggs  will  ri.se  to  103 
degrees.  The  temperature  in  the  incubator  should  thereafter  stand  at  104 
degrees  to  105  degrees  until  the  conclusion  of  the  hatch.  This  is  a  critical 
stage  and  the  temperature  of  the  incubator  should  be  kept  as  steady  as 
possible  and  on  the  high  side  rather  than  lower.  The  effect  of  allowing  the 
temperature  supplied  by  the  incubator  to  fall  down  to,  or  below,  that  of  the 
eggs  is  to  cause  a  reverse  radiation  from  the  eggs.     It   acts   in  this  way  : 

Instead  of  radiation  from  the 
incubator  supplying  heat  to 
th(^  ejrgs,  there  is  an  emanation 
of  animal  heat  from  them.  In 
other  words,  the  embryos  are 
giving  off  heat  and  are  main- 
taining the  registration  on  the 
thermometer  at  a  false  stand- 
ard. The  effect,  of  course,  is 
that  instead  of  a  progressive 
development  of  the  strength 
of  the  embryos,  they  are  being 
weakened  by  the  loss  of  their 
own  heat.  Many  cases  of  "dead 
in  the  shell "  result  from  this 
condition. 

Testing  Eggs  for  Fertility. 

Testing  eggs  for  fertility, 
while  perhaps  one  of  the  most 
simple  operations  that  the  novice  poultry-keeper  must  learn,  is  yet  of  some 
importance,  and  many  cases  come  under  notice  where  mistakes  are  made  in 
testing-out  the  infertile  eggs,  so  much  so  that  many,  rather  than  run  the  risk 
of  throwing  out    valuable  egars,   refrain  from   testing  altogether,    with   the 


A  Fertile  Egg,  showing  embryonic  development 
at  seven  days. 
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Embryonle  development  at  fourteen  days.  Nearly 
all  opaque. 


of  this  will  be  in  proportion 
to  the  number  of  infertiles  left 
in  the  machines,  on  account  of 
these  eggs  losing  heat  more 
rapidly  during  turning  and 
cooling  operations,  and  taking 
much  longer  to  regain  any- 
thing approaching  the  nor- 
mal heat  required  after  being 
returned  to  the  incubator. 

Skilled  operators  can  test 
their  eggs  at  from  four  to  five 
days  with  a  good  tester  (par- 
ticularly in  the  case  of  white- 
shelled  ones),  but  the  novice 


result  that  incubator  or  hen 
space  is  crowded  throughout 
the  batch.  Not  only  so,  but 
in  regard  to  incubators  the 
fact  of  a  number  of  infertile 
eggs  being  left  in  the  machine 
is  more  or  less  prejudicial  to 
the  best  results  being  obtained 
from  the  fertilised  ones,  owing 
to  the  fact  that  the  infertile 
eggs  lack  the  animal  heat  that 
is  present  in  those  eggs  in 
which  embryonic  development 
is  progressing.     The  ill  effects 


Egg  showing  a  broken  yolk.    This  will  not  produce  a 

living  chicken  even,  though  some  embryonic 

development  may  have  taken  place. 


Embryonic  development  as  seen  at  nineteen  days,  quite 
opaque  except  for  the  air  space  marked  1  to  19  days. 


will  do  well  to  leave  his  testing 
until  the  seventh  day,  but  not 
later,  because  at  that  time  it 
is  much  easier  to  test  than 
either  before  or  after. 

In  order  to  assist  the  novice 
in  the  testing  of  eggs  under 
incubation,  illustrations  have 
been  prepared  of  eggs  both 
fresh  and  in  different  stages  of 
development,  as  they  are  seen 
in  the  ordinary  egg- tester  be- 
fore a  strong  light.  In  a 
medium  or  poor  light  the  em- 
bryo is  seen  only  as  a  dark  or 
opaque  substance  occupying 
portion  of  the  space  of  the 
egg,  the  remainder  being  clear 
in  the  early  stages. 


May  3,  1920.]  Agrimltural  Gazette  ofN.S.W.  373 

Orchard  Notes* 

May. 


W.  J.  ALLEN  and  S.  A.  HOGG. 

Tp  the  land  intended  for  planting  this  season  is  not  already  ploughed  and 
subsoiled,  the  work  should  be  done  at  once,  so  that  the  planting  of  deciduous 
trees  may  be  completed  during  the  month  of  June.  The  roots  of  young 
deciduous  trees,  if  examine<l,  will  be  found  to  be  making  growth  during  June 
and  July,  and  if  planting  is  carried  out  early  in  the  winter  this  root  growth 
enables  the  trees  to  obtain  a  good  hold  of  the  soil,  and  they  make  a  strong 
top  growth  right  from  the  time  they  commence  to  grow  in  the  spiing. 

The  selection  of  varieties  to  be  planted  should  be  made  at  once,  and  the 
order  placed  with  the  nursery  without  delay,  if  tiiat  has  not  already  been 
done.  In  selecting,  ascertain  which  varieties  sell  most  leadily  on  the 
markets,  and  then  select  those  most  suitable  for  the  soil  and  climate. 

Fencing. 

The  orchard  should  be  securely  fenced  in  order  to  protect  it  from  damage 
by  stock.  Wliere  rabbits  and  hares  are  prevalent,  wire  netting  will  be 
necessary.  This  should  be  sunk  in  the  ground  to  a  depth  of  6  inches,  it 
should  not  be  less  than  three  feet  high,  and  the  mesh  should  not  be  larger 
than  lA  inch.  All  gates  should  shut  closely.  Even  with  these  precautions 
a  constant  watch  should  be  kept  for  any  rabbits  or  hares  that  may  get  inside 
the  fences,  so  that  they  can  be  destroyed  before  they  damage  the  trees. 

Pruning. 

If  this  work  is  pushed  through  early,  the  winter  ploughing  can  be  pro- 
ceeded with  in  good  time,  and  it  will  be  possible  to  pay  full  attention  to  the 
early  spring  spraying. 

When  pruning  the  peach  it  should  be  remembered  that  it  chiefly  crops  on 
the  previous  year's  laterals,  anfl  not  on  old  spurs;  thus  it  is  necessary  to  keep 
up  a  yearly  supply  of  young  laterals.  This  can  be  done  if  the  old  laterals 
are  taken  out  regularly  each  winter  pruning  ;  young  laterals  will  then  start 
from  the  dormant  buds  at  their  bases.  Care  should  be  taken  when  cutting 
out  the  old  laterals  not  to  cut  close  enough  to  damage  the  dormant  buds.  In 
a  season  when  there  is  a  bad  showing  of  fruit  buds,  it  will  be  necessary  to 
leave  some  of  the  two-year-old  laterals  that  are  carrying  sub-laterals,  or  tem- 
porary spurs  showing  such  buds,  but  this  is  to  be  avoided  as  much  as  possible, 
for  the  longer  the  laterals  are  allowed  to  remain  after  the  second  year  the 
Tiarder  it  is  for  the  dormant  buds  at  the  base  to  start  into  growth.  If  the 
trees  have  been  topped  the  previous  pruning,  it  will  probably  be  necessary  for 
a  number  of  leaders  to  be  thinned  out  this  season,  for  if  the  top  is  allowed  to 
become  too  thick  the  trees  will  not  readily  furnish  fx'esh  laterals  along  the 
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main  branches.  It  has  also  been  found  that  in  very  vigorous  trees  that  have 
their  shape  well  established,  it  is  well  only  to  thin  the  leaders  out  and  not  to 
top  them  back  for  a  season.  This  non-topping  also  encourages  the  furnishing 
of  laterals  below. 

The  apricot  crops  both  on  the  previous  year's  laterals  and  on  older  spurs, 
but  on  most  varieties  the  tendency  is  for  these  spurs  to  die  out  after  two  or 
three  seasons,  starting  from  the  base  of  the  lateral ;  consequently  the  laterals 
soon  only  produce  fruit  towards  their  tips.  This  may  be  avoided  by 
following  a  system  of  renewal  very  similar  to  that  described  for  the  peach. 

Plums,  on  the  other  hand,  mostly  develop  permanent  fruiting  spurs. 
These  can  generally  be  obtained  by  leaving  the  laterals  long  in  the  trees, 
and  shortening  them  back  in  later  yejirs  when  the  spurs  are  established  and 
the  trees  are  making  less  growth.  In  older  trees  where  spurs  havo  multi- 
plied too  numerously  they  should  be  thinned  out  in  order  to  prevent  over- 
setting and  consequent  small  fruit ;  exhausted  fepurs  .should  also  be  removed 
to  encourage  the  growth  of  new  spurs  or  laterals  which  will  subsequently 
form  fresh  spurs. 

Wraps  on  buds,  either  in  nursery  stock  or  old  trees,  may  now  be  removed. 

The  Control  of  Pests. 

Woolly  aphis  generally  gets  ahead  of  the  orchardist  during  the  busy  part  of 
the  fruit  season,  when  it  is  almost  impossible  to  attend  to  it.  In  these  cases 
the  treos  should  be  sprayed  as  soon  as  the  crop  is  gathered.  A  high  pressure 
spray  should  be  used  and  the  nozzle  held  very  close  to  the  affected  parts  of 
the  tree.  When  spraying  in  this  manner  a  large  quantity  of  spray  is  used, 
and  on  big  trees  quite  a  pool  of  mixture  will  accumulate  at  the  base  of  the 
tree  by  the  time  the  spraying  is  completed.  For  this  reasori  it  is  safer  at 
this  time  of  the  year  to  use  a  tobacco  wash,  rather  than  an  oil  spray,  to  deal 
with  this  pest. 

Although  the  apple  and  pear  crop  may  be  harvested,  the  codlin  moth 
bandages  should  be  kept  on  the  trees.  Many  grubs  will  be  found  sheltering 
in  the  bandages,  having  been  driven  out  of  other  hiding  places  by  the  cold 
weather  and  winter  rains. 

In  citrus  orchards  situated  in  localities  where  fruit  fly  has  been  bad 
during  the  summer,  kerosene  traps  should  be  hung  on  the  sunny  sides 
of  the  trees.  Two-pound  jam  tins  cut  down  to  a  depth  of  2^  inches,  and 
fitted  with  wire  handles,  make  good  traps,  and  do  not  spill  as  readily  as  flat 
tins  like  sardine  tins.  All  fallen  fruit  should  be  regularly  picked  up  and 
destroyed  by  either  burning  or  boiling. 

Harvesting. 

In  the  tableland  districts  there  will  still  be  late  varieties  of  apples,  such  as 
Yates  and  Granny  Smith,  to  harvest. 

The  winter  crop  of  passion  fruit  will  be  coming  in  this  month.  The  fruit 
should  be  regularly  picked  as  it  reaches  a  uniform  black  colour. 
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Suggested  Subjects  for  Bureau  Meetings. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.  In  such  a  case, 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion  : — 

Do  you  think  you  could  improve  your  potato  crop  by  selecting  the  best 
yielding  roots  before  digging,  with  a  view  to  sowing  a  stvd  plot  to  provide 
seed  of  better  strain  for  the  futtire  ? — What  characters  tvoxdd  you  select  for, 
or  would  you  only  consider  the  yield  ? 

Is  the  rugging  of  cows  in  winter  a  practice  that  commends  itself  to  you  f 
If  you  have  had  any  experience  with  it,  what  advantage  has  it  in  relation 
to  (1)  the  general  condition  of  the  animkJ.  and  (2)  the  maintenance  of  milk 
production  ?  Do  you  remove  the  rugs  in  the  daytime,  and  do  you  think  the 
results  are  any  better  where  that  is  done  f 

What  methods  do  you  find  most  successful  for  storing  maize  f 

When  do  you  start  preparation's  for  the  planting  of  young  trees,  and  why  f 
What  month  do  you  prefer  for  planting  out  deciduous  trees  ? 

When  do  you  apply  lime  in  the  orchard,  and  how  much  per  cu;re  do  you 
use  ?     What  do  you  find  the  minimum  quantity  that  gives  the  best  results? 

Is  there  any  local  co-operative  movement  in  yov/r  district  ?  If  not,  is  there 
any  chance  of  starting  one,  and  what  line  could  be  taken  with  greatest 
advantage  ?  What  capital  would  be  required  and  how  could  it  be  raised  f 
Have  you  ever  considered  the  formation  of  a  small  credit  or  financing 
institution  f 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  it  is  pointed  out  that 
the  Department  does  not  necessarily  endorse  the  opinions  expressed. 

Bimbaya. 

"  Should  the  number  of  live  stock  on  the  farm  be  increased  or  decreased, 
and  in  what  direction — sheep  or  cattle  or  pigs,  and  why""  was  the  subject  for 
discustion  at  the  monthly  meeting  of  this  branch  held  on  25th  March. 

Several  members  contended  that  the  district  was  "cow  sick"  and  i-equired 
a  change.  It  was  thought  that  if  sheep  were  put  on  for  a  time  the  change 
would  be  beneficial.  Others  thought  that  fewer  and  better  cows,  combined 
with  a  larger  number  of  pigs,  would  be  more  remunerative.  Smaller  paddocks, 
so  that  the  sheep  or  cattle  could  be  shifted  frequently  from  one  to  another, 
found  much  favour.  Systematic  testing  and  culling  of  the  dairy  herds  was 
advocated  as  a  means  of  obtaining  greater  returns  from  a  smaller  number  of 

«OW8. 
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Blacktown. 

The  annual  meeting  of  the  members  of  this  branch  was  held  on  23rd  March, 
when  the  following  gentlemen  were  appointed  office-bearers  for  the  ensuing 
year  : — Chairman,  Mr.  Frederick  L.  Parker ;  Vice-chairman,  Mr.  Charles  R. 
Webb ;  Treasurer,  Mr.  William  G.  Harper ;  Hon.  Secretary,  Mr.  Robert  H. 
Lalor.     Two  new  members  were  elected. 

■    Messrs.  Frederick  L.  Parker  and  R.  H.  Lalor  wore  elected  delegates  to  the 
Royal  Agricultural  Society's  Conference,  and  to  the  Flying  Fox  Conference. 

Regarding  the  circular  issued  by  the  Kellyville  branch  in  connection  with 
the  orchard  tax,  it  was  decided  to  let  the  matter  stand  over  until  further 
infonnation  was  available. 

It  was  decided  to  apply  to  the  Agricultural  Department  for  lectures  on 
grapes,  clearing  by  explosives,  ahd  the  horse. 

Cordeaux-Goondarin. 

The  monthly  meeting  of  the  members  of  this  branch  was  held  on  25th 
March,  when  fifteen  members  were  present.  After  the  general  business  had 
been  disposed  of,  an  address  was  given  by  Mr.  A.  Boot,  Secretaiy  of  the  New 
South  Wales  Fruitgrowers' "Association,  outlining  the  aims  of  the  Association, 
and  pointing  out  the  benefits  to  be  derived  from  it.  Mr.  Boot  was  subjected 
to  a  good  deal  of  questioning.  The  subject  of  forming  a  branch  was  left  for 
a  future  meeting.     The  proposed  Flying  Fox  Conference  was  also  discussed. 

Glenorie. 
A  meeting  of  the  members  of  this  branch  was  held  on  28th  February, 
when  six  new  members  were  nominated.  A  discussion  took  place  on  the 
honey  locust  tree  for  shade  and  food  for  pigs — a  subject  suggested  by  an 
article  by  the  Principal  of  Hawkesbury  Agricultural  College  in  the  February 
"  Gazette,"  and  the  receipt  from  the  author  of  seeds  of  the  tree  for  distribu- 
tion among  members.  The  discussion  provoked  a  profitable  exchange  of 
opinions. 

Kellyville. 

A  very  interesting  debate  took  place  at  the  meeting  of  this  branch  held 
on  10th  April,  twenty-five  members  being  present.  The  subject  discussed 
was  whether  it  is  more  beneficial  to  work  a  summer  fruit  orchard  in  the  fall 
of  the  season,  or  to  leave  it  till  the  early  spring. 

Lidcombe. 

A  well-attended  meeting  of  this  branch  was  held  on  8th  March,  when  Mr. 

E.    N.    Ward,    Superintendent,-  Botanic   Gardens,    Sydney,    delivered    an 

interesting  lecture  on  the  use  of  fertilisers  in  the  garden. 

Mr.  Ward  stated  that  before  the  application  of  artificial  manures  the  ground  should 
be  thoroughly  worked,  either  by  trenching  or  by  subsoiling  with  the  plough,  thus 
creating  a  better  water  table.  The  best  manuring  of  all  was  the  adding  of  humus 
to  the  soil  in  some  form  or  other,  the  most  popular  being  thoroughly  decomposed 
farmyard  manure^not  to  be  confused  with  the  di^  street  sweepings  of  a  big  city.  The 
next  best  method  of  applying  humus  was  through  decomposed  vegetable  matter.  He 
advocated  the  use  of  a  humus  pit  in  every  garden.  A  further  method  was  the  digging 
or  ploughing  in  of  some  green  crop— the  method  known  as  green  manuring. 
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Mr.  Ward  then  described  the  use  of  artificial  manures,  explaining  that  in  their  use 
there  was  a  danger  of  feeding  the  soil  and  not  the  crop.  The  proper  use  of  chemical 
manures  was  then  explained,  particularly  the  correct  time  to  apply  them,  that  is,  when 
the  crop  or  plant  mostly  required  this  class  of  food  or  stimulant. 

The  feeding  of  sweet  peas,  from  sowing  to  the  exhibition  table,  was  discussed,  also 
the  proper  feeding  of  dahlias,  chrysanthemums,  roses,  bouvardias,  tomatoes,  legumes, 
and  the  Brassica  family.  The  lecturer  finally  outlined  the  administration  of  a  well 
conducted  flower  show. 

The  usual  monthly  meeting  of  the  members  of  this  branch  was  held  on 
23rd  March,  when,  after  the  disposal  of  the  general  business,  arrangements 
for  the  show  were  discussed.     Twenty-four  memljer.s  were  present. 

A  meeting  was  held  on  6th  April,  when  twenty-eight  members  attended. 
After  the  general  business  had  been  disposed  of  a  discussion  took  place  on 
cauliflowers. 

The  autumn  annual  show  of  the  branch  was  held  on  10th  April,  and 
was  in  every  way  a  success.  The  exhibit  staged  by  the  Dejjartment  was 
de.scribed  as  an  excellent  one  and  very  much  appreciated.  A  district  exhibit 
from  Fairfield  West,  with  some  other  non-competitive  features,  and  the 
competition  sections,  made  a  fine  display. 

Lisarow. 

At  the  meeting  held  on  7th  FeV)ruary,  a  discussion  took  place  in  regard 
to  obtaining  improved  railway  facilities  and  the  collection  of  orders  for  sugar 
for  jam  making. 

The  Lisarow  district  exhibit  secured  second  place  at  Gosford  show,  scoring 
226  points  to  231  by  the  winner,  and  obtaining  highe.st  points  in  the  fruit 
section — 66  out  of  a  possible  70. 

The  meeting  held  on  6th  March  was  devoted  to  a  discussion  of  co-operative 
buying.     It  was  decided  to  deal  further  with  the  matter. 

Lower   Portland. 

A  rneeting  of  this  branch  was  held  on  1st  March,  when  twenty-two 
members  and  a  number  of  visitors  listened  to  a  valuable  lecture  by  Mr.  C.  L. 
O'Gorman,  a  veterinary  officer  of  the  Stock  Branch. 

Dealing  .with  the  subject  of  the  farm  horse,  Mr.  O'Gorman  discussed  its 
variou.«i  common  affections.  He  impressed  upon  members  the  importance  of 
not  breeding  from  unsound  stallions,  as  many  of  the  troubles  were  hereditary. 
It  was  the  intention  of  the  Government  not  only  to  enforce  the  regula- 
tions dealing  with  unsound  stallions  but,  if  necessary,  to  increase  their 
stringency.  In  discussing  the  different  ailments,  the  lecturer  considerably 
assisted  his  hearers'  appreciation  of  his  points  by  diagrams  drawn  on  a 
blackboard.  He  finally  answered  a  number  of  questions.  A  hearty  vote  of 
thanks  was  accorded  him. 

March. 

An  interesting  lecture  was  delivered  by  Mr.  W.  W.  Froggatt,  Government 
Entomologist,  on  insect  pests  in  the  orchard,  on  24th  February,  under  the 
auspices  of  this  branch. 

The  usual  monthly  meeting  of  the  members  of  the  branch  was  held  on 
22nd  March,  when  the  evening  was  devoted  to  the  discussion  of  general 
business. 
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Matcham. 
Members  of  this  branch  met  on  28th  February,  when  a  discussion  on 
woolly  aphis  and  its  remedies  was  introduced  by  Mr.  Auldridge.  Mr. 
J.  Anderson  opened  the  discussion.  As  an  apple  grower  for  a  number  of 
years,  he  expressed  the  opinion  that  with  care  and  attention  much  could  be 
done  to  protect  and  clear  the  trees  of  the  trouble  by  spraying  with  red  oil  at 
leaf  fall,  and  then  a  little  later  with  a  concentrated  tobacco  extract.  Pruning 
was  also  a  help  ;  the  old  wood  and  knots  and  matter  carrying  the  aphis 
should  be  removed  where  possible  without  injury  to  the  tree.  At  times 
kerosene  emulsion  was  effective. 

Mr.  Crossland  endorsed  the  previous  speaker's  remarks  and  said  he  had 
seen  good  results  from  this  treatment.  Mr.  Mills  said  he  had  treated  his 
trees  with  half  kerosene  and  half  castor  oil  and  had  got  good  results  but, 
being  a  slow  process,  this  would  only  apply  to  small  areas,  though  it  was 
worth  a  trial. 

Mr.  Macinante,  a  successful  apple  grower  of  this  district,  said  he  had  found 
cultivation  as  well  as  spraying  a  great  help  to  trees  affected  by  this  trouble- 
some pest.  He  found  that  if  tobacco  stems  were  soaked  and  a  little  soap 
powder  mixed  with  kerosene  were  added,  the  mixture  had  a  good  effect ;  but 
regretted  that,  while  the  real  orchardist  was  doing  his  best  to  combat  these 
pests,  careless  persons  who  did  not  depend  upon  fruit-growing  for  a  living 
were  allowing  their  trees  to  breed  aphis  by  millions.  This  created  much 
trouble  and  caused  extra  expense  for  spiay  material,  labour  and  loss  of  fruit, 
which  meant  reduced  profit  to  the  grower. 

Departmental  Note. — The  Department  prefers  to  clean  the  trees  with  a  strong 
concentrated  tobacco  extract  and  then  later  to  use  raiscible  oil  if  necessary.  It  should  be 
clearly  pointed  out  that  the  mixture  of  kerosene  and  castor  oil  should  not  be  used  as 
a  spray  but  just  painted  on  aflfected  parts.  It  should  not  be  allowed  to  run  doWn  the 
bark. 

Middle  Dural. 

A  meeting  of  the  members  of  this  branch  was  held  on  5th  March,  when 
Mr.  C.  W.  Rough  ley  submitted  a  report  of  an  analysis  conducted  by  the 
Chemist  of  the  Department  of  Agriculture  on  various  brands  of  lime-sulphur. 
A  lengthy  discussion  followed  on  the  unsatisfactory  lesults  shown  by  the 
analyses,  and  it  was  unanimously  agreed  that,  providing  the  Department's 
formula  was  used,  together  with  a  Baume  hydrometer,  a  very  much  more 
satisfactory  article  than  some  of  the  lines  on  the  market  could  be  made  by 
growers  themselves. 

Milbrulong. 

A  meeting  of  forty-five  members  of  this  branch  was  held  on  8th  March, 
when  a  discussion  took  place  on  co-operative  buying,  and  it  was  unanimously 
decided  to  move  in  the  matter.  An  executive  committee  of  nine  members 
was  elected  to  carry  out  the  co-operative  business  of  the  branch.  Membei-s 
intend  to  carry  out  the  business  on  a  strictly  cash  basis,  and  an  order  for 
goods  valued  at  £400  was  sent  away. 

There  is  now  a  membership  of  this  branch  of  108. 
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Mimbin. 

The  annual  meeting  of  this  branch  was  presided  over  by  the  chairman,  Mr. 
R.  Gall.  The  report  submitted  reflected  an  active  and  satisfactory  year. 
The  helpful  co-operation  of  the  Department  in  the  activities  of  the  branch 
was  appreciatively  mentioned.  A  slight  increase  in  membership  over  the 
previous  year  was  shown  and  a  credit  balance  reported  by  the  treasurer. 

Quaker's  Hill. 

The  monthly  meeting  of  the  members  of  this  branch  was  held  on  3rd 
April,  when  a  fair  number  of  members  were  present.  The  main  business  of 
the  meeting  consisted  in  reading  the  literature  on  stinkwort  forwarded  by 
the  Department.  It  was  decided  to  ask  the  Shii-e  Council  to  proclaim  it  a 
noxious  weed.  The  branch  has  already  requested  the  Council  to  proclaim 
blackthorn  a  noxious  shrub,  as  this  was  the  means  of  maintaining  many 
citrus  pests.     A  protest  against  the  imposition  of  the  orchard  tax  was  raised. 

Stratford. 

A  meeting  of  this  branch  was  held  on  6th  March.    The  evening  was  taken 

up  in  making  final  arrangements  for  the  stiiging  of  the  branch's  exhibit  at 

the  Gloucester  show.  _.      , 

Tmgna. 

The  event  of  greatest  interest  to  members  during  the  last  few  weeks  was 
the  second  annual  exhibition,  held  under  tlie  auspices  of  the  branch.  "Two 
yea?'S  of  drought  have  utterly  failed  to  bring  Tingha  to  its  knees/'  remarked  a 
local  paper  enthusiastically  commenting  on  the  exhibits.  Certainly  the  fruit, 
vegetable  and  other  sections  seemed  to  belie  the  fact  of  tlie  prolonged  dry  spell 
suffered  by  the  district.  All  meml)ers  worked  well  for  the  success  of  the  show, 
which  was  officially  opened  by  Mr.  Ditzell,  chairman  of  the  Inverell  branch. 

Toronto. 

At  the  monthly  meeting  of  this  branch  held  on  3rd  February  eight  uew 
members  were  enrolled.  It  was  announced  that  the  recent  show  was  a 
success,  and  it  was  decided  to  write  a  letter  of  thanks  to  the  judges  and  to 
the  Department  of  Agriculture  for  their  assistance. 

At  the  meeting  held  on  3rd  March  it  was  stated  that  the  membership  roll 
had  now  reached  fifty,  Mr.  Filmer  gave  a  demonstration  of  citrus  budding, 
showing  several  modes  on  nui-sery  stock  and  advanced  trees. 

"Wellington. 

A  valuable  paper  by  Mr.  E.  G.  Salter  on  the  subject  of  wheat-breeding 
was  read  at  the  March  mqpting  of  this  branch.  Parallels  were  drawn  with 
a  number  of  other  plants  and  many  interesting  points  were  explained.  A 
summary  of  the  paper  will  appeal-  next  month. 

Wetherill  Park. 

A  lecture  on  fodder  crops  was  delivered  by  Mr.  B.  C.  Meek,  Assistant 
Ins-pector  of  Agriculture,  under  the.  auspices  of  this  branch,  on  22nd 
March.  Members  were  given  many  useful  points  on  the  preparation  and 
manuring  of  the  soil  for  diflTerent  crops,  lucerne  and  Sudan  grass  being 
particularly  interestingly  dealt  with.  There  were  some  forty  farmers  present 
and  many  questions  were  put  to  Mr.  Meek  and  fully  answered. 
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Yarramalong. 

The  meeting  of  this  branch  held  on  3rd  March  and  attended  by  ten 
members  was  devoted  to  a  general  discussion  on  the  report  of  the  potato 
experiment  plots.  It  was  stated  that  over  4  inches  of  rain  fell  in  November 
in  a  few  days,  doing  a  considerable  amount  more  harm  than  good.  The 
plots  throughout  were  absolutely  free  from  disease,  the  sample  of  tubers  dug 
being  very  good — considerably  Vjetter  than  in  the  previous  year.  The  price 
realised  was  £18  per  ton. 

Yarrunga  and  Avoca. 

A  general  meeting  of  this  branch  was  held  on  10th  April.  After  the 
general  business  had  been  transacted,  it  was  decided  to  ask  the  Department 
for  an  expert  to  give  a  demonstration  and  lantern  lecture  on  the  common 
diseases  of  dairy  cattle  at  an  early  date.  A  programme  was  drawn  up  for 
the  meetings  of  the  branch  for  the  year. 


AGRICULTURAL  SOCIETIES'  SHOWS. 

Skcrbtaribs  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  Slst  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  ly^l).  Secretary. 

Nimbin  A.  and  I.  Society  B.  R.  Southwell.. 

Gorowa  P.,  A.,  and  H.  Society...        J.  D.  Eraser 

Parkes  P.,  A,  and  H.  Association G.  W.  Seaborn    . 

Forbes  P.,  A.,  and  H,  Association      E.  A.  Austen 

Murrumbidgee  P.  and  A.  Association  (Wagga)        ...  A.  F.  D.  White  .. 
Lockhart  A.  and  P.  Society      E.D.Arnold 

Albury  and  Border  P.,  A.,  and  H.  Society    .«         ...  A,  G.  Young 

Young  P.  and  A.  Association T.  A.  Tester 

CJowra  P.,  A.,  and  H.  Association        E.  P.  Todhunter .. 

Ganmain  A.  and  P.  Association         T.  8.  Henderson.. 

Cootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

Northern  A.  Society  (Singleton)  .^        ...        .„  J.  T.  McMahon  .. 

Narrandera  P.  and  A.  Association W.  H.  Canton    .. 

Temora  P.,  A.,  H.,  and  I.  Association  ...        ...  A.  D.  Ness 

Junre  P. ,  A. ,  and  I.  Association  T.  C^  Humphreys. 

Holbrook  P.,  A.,  and  H.  Society         J.  S.  Stewart 

Deniliquin  P.  and  A.  Society     P.  Fagan 
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The  Cream  of  Separators 


^  "Clinker 


f  f 


NO  WASTEFUL  SKIMMING. 

Every  particle  of  Butterfat  secured. 
Cream  delivered  in  perfect  condition. 

THEREFORE 

YOUR  CREAM  CHEQUE  INCREASED  25  PER  CENT. 

'  Our  Guarantee:— ONE  MONTH'S  FREE 

TRIAL.     Try  a   "Clinker,"  and   then 
purchase  it  on  its  actual  merits. 


PRICES  : 


No.  00  Clinker  10  gallons    £6  15 


\' 


15 
27 
52 
82 
118 


9  0 
14  0 
26  10 
38  0 
48  10 


F.O.B.  Sydney. 


Fitted  with  Low  Stands.  High  Stands 
can  be  purchased  at  pmall  extra  .cost. 

Power  Gear  can  be  fitted  to  the  larger 
size  "Clinkers,"  and  we  can  supply 
a  H  H.P.  New  Way  Engine  to  drive 
the  Separator. 

Write  for  quote  for  Power  Separator- 
Plant. 

The  "  Clinker "  has  a  smooth,  easy 
action,  free  from  any  vibration,  which 
ensures  perfect  separation. 


jKQffalYirtue£ta 


Machinery  Merchants, 

205  CLARENCE  STREET, 
*     SYDNEY. 
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Have  you  considered  ? 

The  relative  merits  of  a  large  team  of  horses  and  the  Australian-made 


JELBART 


CRUDE 
OIL 


TRACTOR 


The  JELBART  can  do  everything  that  a  team  can  do. 

It  can,  in  addition,  replace   other  engines   for  wood-sawing,   pnmping,  and 

chaflF-cutting. 

It  does  more  work  in  less  time  than  horsea. 

It  is  much  more  economical  than  horses. 

It  is  unaffected  hy  drought. 

It  only  consumes  fuel  when  in  actual  use. 

It  doesn't  recognise  an  eight-hour  day. 

It  burns  crude  oil  at  less  than  one  half  the  cost  of  kerosene. 

It  enables  you  to  retain  the  whole  of  your  crop  for  sale — horses  oonsnme  a  large 

proportion  for  fodder. 

It  overcomes  labour  difficulties. 

Write  for  detailed  particulars  while  the  question  is  fresh  in  your  mind. 


JELBARTS   PROPRIETARY  LIMITED, 

CMP  IMC  CDC Makers  of  Crude  Oil  Engines,  Suction  Gas  Plants,  Hopp«r 

C.illU  inCCFld        Cooled  Engrinos,  Crude  Oil   Road  Rollers,  •ta 
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Lucerne  on  the  Coast* 


The  Central  Coastal  Districts. 


J.  M.  PITT,  Assistant  Inspector  of  Agriculture. 

Although  lucerne  adapts  itself  remarkably  well  to  various  climates  and  a  wide 
range  of  soils,  the  conditions  are  hardly  any  where  more  suitable  for  its  growth 
than  in  the  northern  coastal  distri9t8  of  our  State,  The  alluvial  soils  bordering 
the  ri^^ers  in  this  region  are  deep  and  fertile,  and  as  there  is  a  growing  season 
of  at  least  six  months  and  a  rainfall  ranging  between  35  and  60  inches, 
nothing  much  better  could  be  desired.  Tbe  expansive  rich  flat  lands  spreading 
for  miles  along  each  side  of  tbe  Hunter  River  have  long  ago  eafned  fame  for 
the  enormous  output  of  prime  hay,  and  seed  of  the  Hunter  River  strain — a 
broad-leafed,  upright  growing,  early  maturing  variety — has  been  distributed 
far  and  wide.  The  rainfall  in  this?  district  averages  slightly  over  30  inches, 
and  as  atmospheric  conditions  are  less  humid  than  in  districts  further  nerth, 
growing  for  hay  is  carried  out  more  extensively  than  perhaps  any  other 
agricultural  pursuit. 

Along  the  Manning  River  lucerne  growing  is  not  carried  on  to  nearly  the 
same  extent,  and  although  the  growth  in  this  region  is,  on  the  whole,  more 
luxurious  than  along  the  Hunter,  the  greater  annual  rainfall  (chiefly  covering 
the  growing  period)  and  the  more  humid  conditions  interfere  considerably 
with  hay-making  operation.s,  especially  in  the  early  and  late  portions  of  the 
season.  Most  of  the  fields,  in  consequence,  are  cut  as  green  fodder  for  cattle — 
dairying  being  the  chief  pursuit. 

Further  north,  along  the  Hastings  and  Macleay,  lucerne  growing  has  made 
even  less  headway,  and  it  is  surprising,  considering  the  strides  that  dairying  has 
made,  that  lucerne — probably  the  greatest  of  all  fodder  crops — should  receive 
so  little  attention.  The  farmers  are  so  well  provided  for  by  natural  pastures 
that  they  follow  the  line  of  least  resistance  and  allow  nature  to  do  the 
providing,  which  vtnforcunately  it  does  not  always  do. 

The  districts  north  of  the  Hunter  have'  not  had  the  best  facilities  in  the 
past  for  marketing  lucerne,  bar-bound  rivers  making  exporting  by  that  means 
unreliable.  Consequently  dairying  and  maize  growing  gained  the  upper  hand, 
but' now  that  these  districts  have  been  provided  with  i-ail  transit,  marketing 
has  been  made  more  rapi(|  anfl  reliable. 

It  is  not  so  many  years  ago  that  fields  ranging  in  age  from  12  to  20  years 
and  over  were  quite  common,  but  now  a-days  such  old-established  beds  are 
few  and  far  between,  the  profitable  life  averaging  from  4  to  7  years.  Many 
suggestions  have  been  discussed  aS  to  the  reason  or  reasons  for  this.  Some 
farmers  are  convinced  that  the  seed  procurable  of  later  years  is  far  inferior  to 
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that  of  olden  times  ;  others  agree  that  the  drier  seasons,  and  sowing  on  areas 
the  humus  of  which  has  been  leached  out  by  overcropping  are  partly  the  cause. 
Poor  cultural  preparatory  methods,  sowing  at  the  wrong  season  and  on  dirty 
land,  have  certainly  caused  many  failures.  Cutting  too  short  or  too  young, 
grazing  off  too  early  or  too  constantly,  and  a  total  ignorance  of  the  handling 
of  the  crop,  have  ruined  fields  in  less  than  three  seafSons  in  several  instances. 

Lucerne  is  not  a  difficult  crop  to  grow  successfully  when  properly  under- 
stood, but  the  observance  of  certain  points  is  imperative. 

A  good  deep  soil  is  most  essential,  for  lucerne  is  a  gross  feeder,  and  the 
power  it  has  of  penetrating  deeply  into  the  lower  strata  not  only  gives  it 
a  more  extensive  feeding  area,  but  also  enables  it  to  draw  moisture  from  lower 
sources  and  thus  lielp  to  ward  off  the  ill  effects  of  dry  spells'.  Deep  alluvial 
•soils,  too,  are  usually  well  drained,  and  this  is  essential,  for  nothing  kills  out 
lucerne  quicker  than  standing  water,  es^pecially  during  hot  weather. 

Too  little  attention  ia  paid  to  the  selection  of  the  site.  In  many  instances 
lucerne  is  sc^wn  on  land  that  is  practically  devoid  of  humus,  owing  to  injudicious 
over-cropping.  The  plot  must  be  rich  in  humus,  and  where  it  is  not  pi'esent  in 
large  enough  quantities  it  should  first  of  all  be  increased  by  the  growth  of 
suitable  green  manure  crops  and  rota,tion8.  New  alluvial  land  recently 
I'roken  up,  or  paddocks  under  pasture  for  a  number  of  years  are  most  suitable, 
but  the  latter  should  be  thoroughly  cleaned  of  weed  growth  beforehand. 

It  will  be  seen  that  cultural  operations  that  aim  at  the  increase  of  the 
humus  content,  the  conservation  of  moisture,  the  destruction  of  weeds,  and 
lastly  a  perfect  seed-bed,  should  be  commenced  at  least  twelve  months  prior 
to  sowing. 

Where  autumn  sowing  is  practised,  the  land  should,  where  possible,  be  broken 
up  the  previous  autumn,  fallowed  during  the  winter,  and  a  drill-crop,  such  as 
potatoes  or  early  maize,  sown  during  the  spring.  The  cultivation  applied  to 
this  crop  plays  an  important  part  in  the  destruction  of  weeds.  An  alterna- 
tive is  to  sow  a  straw  or  green  manure  crop  in  the  autumn,  plough  under  in 
the  spring,  and  then  by  fallowing  and  working  the  fallow  destroy  the .  weed 
growth  and  conserve  moisture  until  the  land  is  ready  to  prepare  for  sowing. 

A  good  seed-bed  is  most  essential.  It  should  be  firm  and  settled,  with  the 
top  few  inches  in  a  fairly  fine  tilth.  Many  failures  have  been  caused  by 
having  the  seed-bed  too  loose. 

A  deep  ploughing  may  be  ^given  a  month  or  six  weeks  prior  to  sowing, 
followed  by  light  workings  to  firm  the  soil  down,  and  at  the  same  time  to 
check  weeds  and  conserve  moisture.  If  weeds  be  present,  or  if  the  surface 
has  become  too  firm,  a  very  shallow  skim-ploughing  may  be  given  a  few  days 
before  sowing,  followed  by  workings  with  suitable  implements  to  get  the 
desired  seed-bed.  «. 

Autumn  sowing  is  usually  practised  on  the  coast,  April,  May,  and  June 
being  the  most  popular  months.  The  advantages  of  sowing  then  are  that 
the  plants  become  well  established  during  the  winter,  and  are  better  able  to 
withstand  the  trying  conditions  during  the  hotter  months  of  the  year  than 
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when  spring-sown.  Further,  should  weeds  be  troublesome,  the  stand  will  .be 
sufficiently  advanced  to  cut,  and  thus  prevent  them  seeding.  Spring  sowings, 
unless  made  very  early  and  with  other  conditions  suitable,  are  somewhat 
risky. 

So  many  failures  have  been  caused  through  sowing  inferior  seed  that  it  is 
almost  useless  to  proceed  except  with  the  best  procurable. 

Owing  to  the  fertility  of  the  soil,  unless  the  seeding  is  made  heavy— from 
15  lb.  to  20  lb.,  and  even  more — growth  becomes  too  luxuriant,  and  thick 
stalks  are  the  rule.  The  seed  is  sown  on  either  a  rolled  or  harrowed  surface, 
both  having  their  advocates,  but  a  rolled  surface  is  usually  left  after  covering. 
This  compacts  the  soil,  round  the  seed,  and  crushes  any  clods.  Sowings  art- 
made  by  hand,  half  the  seed  being  broadcasted  in  one  direction  and  the 
remainder  at  right' angles,  the  object  being  to  ensure  an  even  seeding.  Very 
few  mechanical  "sowers"  are  to  be  found  on  the  coast.  Farmers  are  adepts. 
at  hand-sowing,  the  "  patent "  probably  having  been  handed  down  from 
older  generations. 

With  autumn  sowing,  the  first  cutting  is  usually  ready  about  August  or 
early  September.  A  good  indication  is  to  observe  the  buds  at  the  base  of 
the  stems.  When  these  are  sprouting  the  crop  is  ready  for  mowing.  Should 
weeds  be  troublesome  the  mowing  may  be  started  earlier.  Another  useful 
guide  is  when  the  blooms  are  appearing,  but  the  former  method  is  to  be 
preferred,  being  safer  and  better,  because  often  in  good  seasons  the  young 
growth  commences  before  the  blooms  appear,  and  to  cut  the  tendt^r  buds. 
injures  the  next  crop. 

The  first  cutting  should  be  made  about  3  or  4  inches  from  the  ground  a» 
a  safeguard  against  "  bleeding  "  the  young  plants.  In  subsequent  mowing* 
cut  lower. 

Curing  depends  mainly  upon  weather  conditions  and  the  heaviness  of  the- 
crop.  Under  ordinary  circumstances,  where  hay  is  mown  in  the  morning, 
raking  may  be  commenced  during  the  afternoon,  and  the  cocking  may  be 
done  next  day.  No  hard  and  fast  rules  can  be  laid  downy  but  the 
farmer  soon  learns  from  experience. 

Good-coloured  leafy  hay  is  necessary  for  prime  quality.  To  leave  it  too 
long  in  the  swath  or  windrow  results  in  loss  of  leaf,  while  if  it  is  carted 
in  too  moist  it  becomes  brown  in  colour  or  mouldy,  and  inferior  in  quality. 

Most  lucerne  growers  do  not  graze  their  fields  under  any  considei-ation^ 
but  along  the  Manning  River  most  of  the  farmers  who  are  dairying  utilise 
at  least  thi-ee  of  the  crops  in  each  season  for  grazing  or  as  green  fodder, 
reserving  for  hay  only  such  growth  as  ^occurs  when  ample  feed  of  other 
descriptions  is  available. 

Unless  extreme  caution  be  taken  there  is  always  a  risk  of  hoven  or 
"  blowing  "  if  the  growth  is  too  immature  or  the  cattle  are  left  on  it  for  too 
long  a  period. 

Experiments  with  top-dressing  lucerne  have  proved  beyond  doubt  that  an 
application  of  2  cwt.  of  superphosphate  on  a  well-established  field  has  a  mo&t 
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beneficial  effect.  The  excellent  results  obtained  from  the  Department's 
plots  are  being  largely  availed  of  by  lucerne  growers  with  remarkable  results. 
In  many  instances  increases  in  yield  of  over  60  per  cent,  over  the  non- 
fertilised  areas  have  been  obtained  with  four  cuts  of  green  fodder. 

Not  only  is  there  an  increase  in  yield,  but  the  stand  is  considerably 
thickened  and  the  plants  stool  better.  "Weak  growth  is  turned  into  vigorous 
growth,  and  for  the  small  initial  outlay,  the  return  is  highly  profitable.  The 
results  are  the  more  striking  in  wet  seasons. 

Applications  of  superphosphate  are  best  made  early  in  the  spring  after  the 
paddocks  have  been  cut  and  then  spring-toothed  or  spike-harrowed. 

Top-dressing  is  not  recommended  on  fields  badly'  infested  with  paspalum, 
couch,  or  nut  grass. 


The  South  Coast. 


R.  N.  MAKIN,  Inspector  of  Agriculture. 

Lucerne  growing  on  the  South  Coast  has  not  received  the  attention  that 
is  due  to  it. 

Farmers  holding  really  good  land  rarely  give  it  attention,  as  the  pastures 
may  generally  be  depended  upon  for  nine  months  in  the  year,  and  the 
average  farmer  seems  to  be  content  with  such  conditions.  The  man  whose 
hoMing  is  not  so  good  naturally  turns  his  attention  to  the  production  of 
fodder  crops  to  supplement  his  pastures. 

The  value  of  lucerne  for  dairy  stock  is  unquestionable.  The  point 
therefore  is  :  "Can  it  be  grown,  and  where,  how,  and  when?" 

In  selecting  a  site  for  lucerne  it  does  not  always  follow  that  the  soil  is 
unsuitable  because  surface  indications  are  unfavourable.  Lucerne  is  one  of 
the  deepest  rooting  of  all  plants ;  therefore,  in  considering  the  soil, 
one  must  consider  more  than  the  first  six  inches.  The  nature  of  the 
subsoil  should  be  ascertained  by  means  of  a  spade ;  should  it  be  free,  with 
no  big  stones  or  puggy  clay  and  no  stagnant  water  lying  about  in  wet  weather, 
it  is  worth  while  trying  a  small  plot  for  a  start."  In  making  these 
investigations  it  is  well  to  sink  a  hole  at  least  4  feet  deep.  It  does  not 
follow  that  if  there  are  no  river  flats  or  valleys  deep  with  the  wash 
from  the  hills  it  is  no  use  trying  to  grow  lucerne.  It  has  been  proved  that 
lucerne  may  be  grown  to  advantage  on  the  hill  sides  after  it  has  failed  on 
the  flats,  that  sown  on  the  higher  ground  often  escaping  the  frost — a  point 
that  is  worthy  of  consideration. 

To  establish  a  plot  it  is  necessary  that  the  ground  be  cleaned  of  trouble- 
some weeds,  such  as  couch,  prairie,  and  paspalum  grasses,  fat  hen,  wire  weed, 
wild  turnip,  &c.  It  might  be  specially  mentioned  that  where  nut-grass  is 
troublesome  laying  down  to  lucerne  is  often  a  very  successful  method  of 
dealing  with  the  pest. 
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Many  failures  in  lucerne  growing  have  arisen  from  the  ground  being  dirty 
•with  weed  growth,  the  young  plants  being  choked  out  in  their  eaily  stages. 
To  free  a  plot  from  weeds  it  is  advisable  to  sow  a  couple  of  broadcast  crops. 
This  will  allow  many  weed  seeds  to  germinate  and  the  plants  to  be  smothered 
by  the  crop,  and  the  cultivation  in  itself  will  germinate  and  kill  others. 
Deep  ploughing  is  not  generally  advised,  and  bringing  the  soil  to  too  fine  a 
tilth  has  also  been  found  inadvisable,  as  the  soil  has  then  a  tendency  to  run 
together  and  choke  the  little  seedlings,  and  weed  growth  is  encouraged;  while 
left  in  a  rougher  slate  the  small  clods  protect  the  young  lucerne  seedlings, 
arid  the  subsequent  harrowings  are  more  effective. 

After  sowing  12  to  16  lb.  per  acre  broadcast,  the  seed  should  be  well 
harrowed  in.  Harrowing  with  a  brush  is  not  advised  as  the  seed  is.  often 
pulled  into  heaps ;  the  lever  harrow  is  the  most  serviceable.  To  secure  the 
best  results,  sowings  should  be  made  from  March  to  June.  Spring  sowings 
generally  meet  dry  weather  conditions  and  difficulty  is  experienced  in 
keeping  weed  growth  from  overwhelming  the  young  seedlings. 

When  the  plants  have  attained  theii"  third  pair  of  leaves  the  rout 
development  should  be  such  that  harrowing  to  conserve  moisture  and  to 
control  weed  growth  could  be  carried  out  without  damaging  the  plants. 

Once  the  plot  is  established  the  plants  should  be  stimulated  at  least  once 
a  year  with  a  dressing  of  superphosphate  at  2  cwt.  per  acre.  After  every 
cut  the  plot  should  be  well  harrowed  to  keep  the  moisture  in,  to  disturb  any 
insects,  and  U)  check  weed  growth. 


A  Novel  Experiment. 


Ten  dairy  farmers  at  Oxford,  Pennsylvania,  U.S.A.,  who  had  learnt  how  to 
produce  clean  milk,  agreed  in  1915  to  visit  ten  other  farmers  in  the 
neighbouring  district  of  Kelton  to  see  what  kind  of  milk  they  could  produce 
in  sheds  they  had  never  before  visited.  Tables  showing  the  bacterial  content 
of  the  milk  produced  by  the  Oxford  farmers  on  the  Kelton  farms  are 
compared  with  tables  showing  the  bacterial  content  of  the  milk  produced  by 
the  Kelton  farmers  themselves,  and  demonstrate  in  a  remarkable  way  the 
improvement  which  can  be  effected  by  care  in  milking  and  subsequent 
handling  of  the  milk. — Journal  of  the  Board  of  Agriculture,  London. 


Superphosphate  or  "  Basic  Super." 

Basic  superphosphate  is  guaranteed  to  contain  20  per  cent,  citrate  soluble 
phosphoric  acid.  Superphosphate  contains  17  per  cent,  water  soluble 
phosphoric  acid,  J  per  cent,  citrate  soluble,  and  J  per  cent,  insoluble  phosphoric 
acid. 

At  10s,  6d.  per  bag  for  superphosphate,  and  12s.  6d.  per  bag  for  basic,  the 
manurial  value  of  superphosphate  is  very  much  greater  than  that  of  basic 
superphosphate. — F.  B.  Guthkir. 
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Plants  which  Produce  Inflammation  or  Irritation  of 

THE  Skin. 

(Previous  references: — May,  1918;  March,  1916.) 

I  DESIRE  to  invite  attention  to  the  irritating  effects  of  some  plants  belonging 
to  the  MoraccoB  or  Moreton  Bay  Fig  family. 

An  es Deemed  correspondent  from  Southern  Queensland  and  the  Tweed 
River  has  sent  me  specimens  of  Pseudomorutf  Jirunoniana,  with  this  note, 
dated  28th  April : — "The  sap  causes  severe  irritation  to  the  eyes.  Yester- 
day a  man  suffered  intense  pain  for  about  five  hours — so  bad  that  he  was 
unable  to  do  any  work  for  the  rest  of  the  day.  Only  a  small  quantity 
splashed  into  the  eye." 

Tliis  tree  is  not  rare  from  the  Illawarra  to  Central  and  even  Northern 
Queensland,  and  is  sometimes  known  as  the  "  whalebone  "  tree  because  of  the 
toughuess  of  its  wood.  It  is  one  of  the  woods  used  by  the  coastal  aborigines 
for  Iwomerangs.  The  aborigines  of  the  northern  rivers  of  New  South  Wales 
used  to  give  it  the  names  of  "  mail  "  and  "  lagaulbie."  It  is  also  remarkable 
for  the  variation  in  the  shape  of  the  leaves  on  the  same  tree. 

It  is  not  a  little  singular  that  a  few  days  before  I  received  this  report  in 
regard  to  the  tree  in  question,  1  should  have  been  communicated  with  by  'h 
leading  Sydney  oculist,  who  informed  me  that  a  patient  of  his  had  consulted 
him  in  regard  to  intense  irritation  of  the  eye,  and  the  only  thing  he  could 
trace  it  to  (yet  not  without  an  element  of  doubt)  was  the  climbing  fig,  Ficus 
stipulate,  so  often  found  on  walla  and  houses  in  the  Sydney  district.  The 
patient,  a  gardener,  believes  that  he  rubbed  his  eyes  with  hia  hands  after  he 
had  been  working  at  this  climbing  plant. 

I  do  not  consider  the  matter  proved,  but  the  fact  that  two  closely  allied 
plants  are  accused  of  causing  irritation  of  the  eyes  should  put  people  on 
their  guard. 

It  will  be  seen  that  I  have,  in  this  series  of  notes  and  articles,  recorded  a 
very  large  number  of  plants,  native  and  others,  which  have  caused  irritation 
of  the  skin  and  of  the  eyes,  and  a  word  of  caution  may  not  be  out  of  place  : 
that  people  working  amongst  plants — be  they  in  the  garden,  forest,  farm,  or 
station — should  be  on  their  guard  against  rubbing  their  knuckles  into  the 
Corners  of  their  eyes  when  they  feel  a  tickling  or  irritation  there.  If  medical 
aid  cannot  be  immediately  secured,  the  patient  should  very  carefully  wash 
his  hands  with  soap,  bathe  the  eyes  in  cold  water,  and  then  dab  them  with  a 
weak  solution  of  washing  soda  or  carbonate  of  soda,  which  are  practically 
the  same  thing. — .1.  H.  Maiden. 


Grazing  Sheep  on  Vines. 

"  Will  turning  bheep  into  a  vineyard  injure  the  vines  1  I  am  told  that  where 
they  bite  the  vine  they  poison  it  right  to  the  roots."  The  question  came  from 
a  coastal  district,  and  the  Viticultural  Expert's  reply  .was  a  clear  denial  as  to 
the  poisoning,  but  a  remark  that  feeding  off  the  leaves  too  early  interferes  with 
the  ripening  of  the  wood  for  naxt  season,  and  therefore  weakens  the  vine.  If 
there  is  much  herbage  among  the  vines  the  sheep  will  eat  this  first,  and  they 
can  be  removed  before  they  damage  the  vines.  Depasturing  sheep  on  vines 
is  not  recommended,  though  under  drought  conditions  and  shortage  of 
feed  practices  that  are  not  orthodox  may  have  to  be  resorted  to. 
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Kiln-drying  Maize* 

With  Notes  on  Heat  for  Controlling  Weevil  and 
Sweating  in  Maize  and  Millet. 


W.  B.  GURNEY,  Assistant  Entomologist,  and  J.  M.  PITT,  Assistant  Inspector 

of  Agriculture. 

TiiESB  notes  are  intended  generally  to  indicate  to  farmers  the  value  of  hot- 
air  blast  conditioners  or  kilns  for  the  control  of  weevil  and  for  conditioning 
maize  either  for  the  market  or  for  storage.  They  have  the  more  particular 
object,  however,  of  describing  the  simple  structure  of  a  home-made  kiln. 
The  kiln-drying  of  maize  should  appeal  to  growers,  not  only  because  it 
permits  of  the  early  market  being  caught,  but  because  the  cultivation  of 
early  varieties  in  certain  districts,  followed  by  early  pulling,  brings  in  its 
wake  numerous  advantages  in  farm  practice,  as  will  be  shown  later. 

Before  maize  can  be  safely  stored  in  silos,  the  moisture  content  needs  to  be 
reduced  to  about  14  per  cent.,  and  to  even  a  lower  percentage  if  it  is  to  be 
tightly  sealed  up  in  tanks  or  other  airtight  receptacles. 

The  danger  of  "  tanked "  maize  sweating  is  well  known  to  farmers,  the 
erratic  results  being  due  to  the  presence  or  absence  of  moisture  sufficient  to  set 
up  sweating.  Excess  moisture  encourages  mould  and  decay,  and  at  the  same 
time  favours  the  rapid  development  of  weevil  and  moth,  which,  be  it  remarked, 
are  entirely  different  species  of  insects,  as  also  a  dozen  or  more  other  insects 
that  quite  commoidy  develop  in  and  are  destructive  to  stored  maize..  Those 
insects  all  pass  through  the  egg.j  grub,  pupal  and  adult  stages,  and  never,  of 
course,  can  be  spontaneously  generated,  so  that,  if  maize  is  free  from  insects 
when  sealed  in  insect-proof  tanks,  no  development  of  these  insects  can  occur, 
whether  the  maize  is  comparatively  moist  or  comparatively  dry. 

Adult  weevils  are  killed  on  exposure  for  two  or  three  minutes  to  a 
temperature  of  1 20  degrees  Fah.  Moreover,  if  maize  is  placed  in  layers  a  single 
grain  thick  and  ex}X)sed  for  five  minutes  to  a  temperature  of  171  degrees 
Fah.,  the  grain  is  heated  to  1 30  degrees  Fah,,  and  weevils  present  are  destroyed . 
We  see,  therefore,  that  exposure  for  longer  periods  of  thicker  layers  of  maize 
would  heat  the  grain  sufficiently  to  kill  any  weevils  present.  A  hot-air 
blast  of  150  to  160  degrees  Fah.,  and  even  175  degrees  for  shorter  periods, 
may  be  applied  to  maize,  without  much  eflfect  on  germination  However, 
maize  in  bulk  is  mostly  intended  for  food,  and  smaller  quantities  intended 
for  seed  might  be  treated  by  heat  for  longer  periods  at  lower  temperatures, 
or  else  fumigated  or  treated  with  naphthaline. 

As  it  is  imperative  that  maize  stored  in  closed  receptacles  should  be  dried 
sufficiently  to  prevent  it  sweating,  it  is  only  safe  in  practice  to  store  maize 
that  has  been  well  air-dried  by  standing  in  the  field,  or  that  has  been  stored 
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in  open  bins  or  ii^  sheds  for  periods  varying  from  several  weeks  to  several 
months,  according  to  the  season  and  weather  conditions  Green  maize 
cannot  even  be  bagged  with  the  certainty  that  it  will  not  sweat,  let  alone  be 
sealed  up  in  vessels  or  silos.  The  demand  for  early  maize  leads  to  green 
maize  being  rushed  on  to  the  market,  and  sometimes  sweating  leads  to 
serious  losses. 

The  alternative  to  natural  drying  of  maize,  which  occupies  weeks  or  months, 
is  to  dry  the  grain  artificially,  either  in  kilns  or  else  in  special  conditioning 
machines,  provided  with  hot-air  blasts  to  reduce  the  moisture  content  rapidly. 
Maize  may  be  dried  \n  kilns  within  three  or  four  days,  and  in  special  hot-air 
machines  within  an  hour  or  two.  English  and  American  firms  have  on  the 
market  various  types  of  conditioners  able  to  deal  with  50  bushels  and  up  to 
1,000  bushels  or  more  per  hour,  a  hot-air  blast  of  140  degrees  Fah.  to  180- 
degrees  Fah.  being  forced  by  fans  through  layers  of  maize  spread  out  on 
racks.  This  means  an  even  distribution  of  heat,  and  makes  it  possible  to 
raise  or  lower  the  temperature  as  retjuired,  and  allows  the  exposure  of  the 
maize  to  the  heat  to  be  increased  or  reduced  as  may  be  necessary»to  dry  the 
maize  and  incidentally  to  kill  most  of  the  weevil.  The  cost  of  such  con- 
ditioning machines  varies  from  £300  to  £5,000,  which  places  them  outside 
the  reach  of  most  farmers  unless  a  number  were  to  co-operate  for  thepurcha.so 
and  operation  of  one.  With  such  co-operation,  the  establishment  of  plants 
at  various  centres  on  our  river  fronts,  especially  if  supplemented  hy  erecting 
silos  alongside,  is  a  sound  proposition  that  cannot  be  too  strongly  urged  upon 
our  maize  growers.  With  them,  the  grain  could  be  treated  and  marketed  at 
otice,  or  stored  in  silos  indefinitely  for  a  favourable  market. 

However,  the  farmer  at  present  seems  to  prefer  to  handle  his  maize 
himself,  and  as  an  alternative  to  the  larger  and  more  effective  coroperative 
scheme  we  offer  the  particulars  of  home-made  kilns  that  can  be  erected  with 
wood  and  other  material  usually  available  on  the  farm,  at  a  cost  of,  perhaps,. 
£5  to  £15,  while  firing  amounts  to  about  four  or  five  7-feet  logs  per  day. 

Wjtji  kiln-drying,  in  which  the  direct  heat  from  the  fire  is  applied  to  the 
maize,  we  cannot  hope  to  control  or  distribute  the  heat  so  evenly  throughout 
the  maize  as  with  the  specially  constructed  conditioners,  but  the  method 
suffices  to  reduce  the  moisture  (withal  somewhat  irregularly),  an9  permits  of 
green  maize  being  bagged  after  three  or  four  days  in  the  kiln,  without  any 
danger  of  sweating.  The  quality  is  not  affected  for  purposes  of  food  for 
stock,  even  in  the  case  of  the  maize  nearest  the  fire.  Where,  however,  a 
parcel  of  maize  was  so  green  as  to  be  about  the  doughy  stage,  its  viability 
was  so  reduced  that  when  tested  for  seed  purposes  in  three  different  tests, 
55  per  cent.,  60  per  cent.,  and  25  per  cent,  (or  an  average  of  46"2  percent.) 
failed  to  germinate. 

On  slightly  more  mature  grain  the  effect  might  be  less  harmful  to  the 
viability.  However,  with  cai"e  in  keeping  the  fire  glowing  hot  and  not  too 
fierce,  even  maize  intended  for  seed  may  easily  be  treated  without  its 
germinating  qualities  being  affected,  and  the  farmer  will  then  be  able  to  tank 
it  with  safety. 
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The  growiiii;  demand  for  millet  seed  suggests  that  millet  heads  might 
equally  well  be  kiln-dried,  so  that  the  grain  could  be  stored  permanently  in 
hermetically.sealed  tins  or  in  tanks  without  danger  of  moulding  and  with  a 
minimum  of  danger  from  weevil.  We  have  been  shown  b}'  Mr.  V.  Murray, 
of  Pampooiah,  fairly  dry  samples  that  he  had  kept  in  sealed  kerosene  tins 
for  seven  months.  Only  slight  mould  could  be  seen,  and  in  one  tin  (tliought 
to  be  not  quite  adequately  sealed)  were  a  few  weevils. 

Description  of  a  Kiln. 

The  photograph  accompanying  this  article  shows  at  a  glance  the  main 
■features  of  a  kiln  erected  by  Messrs,  Andrews  and  Shield  Jit  Mt.  George. 
It  consists  of  a  platform  17  feet  x  13  feet  carried  6  feet  aln)ve  the  gi-ound  on 


Drying  Kiln  at  Mt.  George,  on  the  Manning  River. 

The  platform  on  which  tlie  maize  is  placed  is  just  above  the  heatls  of  the 

figures,  and  the  log  fire  is  lie  in  the  middle  of  the  earthen  floor  below. 

four  posts.  On  this  the  htisked  maize  cobs  are  stacked  to  a  depth  of  about 
3  feet.  Surrounding  the  platform  are  3-feet  walls  of  horizontal  boards.  The 
floor  of  the  platform  consists  of  round  saplings  1 C  feet  long  and  about  5  inches  in 
diameter,  running  diagonally;  as  these  do  not  fit  too  closely  together  they 
allow  the  heat  from  the  lire  below  to  rise  through  the  maize  cobs.  Side  walls  are 
■erected  between  the  fetrong  corner  posts  that  support  the  platform,  extending 
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from  the  ground  up  to  the  platform.  They  consist  of  upright  slaKs,  fitting 
closely,  but  allowing  air  to  pass  freely  in  to  the  fire.  The  fuel  of  the  fire 
rests  on  the  ground  in  a  shallow  cavity  2  feet  wide,  9  inches  deep,  and  7  feet 
long,  running  lengthwise  under  the  platform.  The  firing  required  per  day  is 
only  about  four  7-feet  logs,  about  9  inches  in  diameter,  so  that  the  firing  bill 
is  exceedingly  small.  The  fire  should  not  be  allowed  to  blaze  or  be  too 
tierce  ;  slightly  green  ironbark  logs  are  found  to  burn  with  little  smoke  and 
a  good  ember.  The  doorway  by  which  the  fire  is  stoked  is  about  3  feet  wide, 
and  is  clo.sed  with  a  sheet  of  corrugated  irpn. 

Above  the  platform  that  carries  the  maize  is  a  corrugated  iron  i-oof, 
erected  to  protect  the  maize  from  rain  daring  treatment,  but  in  lieu  of  this  a 
tarpaulin  may  be  used,  either  laid  directly  on  the  maize  or  raised  on  posts  as 
a  temporary  roof.  .  ^ 

We  have  inspected  various  types  of  kiln,  and  certain  dimensions  below 
are  given  as  presenting  various  advantages  : — 

PlatJorm.—\l  feet  long,  12  feet  wide,  7  feet  above  the  ground,  maize  on  platform, 
2 J  feet  deep. 

Fireplace. — 8  feet  long,  3  feet  wide,  and  scooped  out  to  a  depth  of  9  inches.  This 
leaves  4  feet  6  inches  between  the  fire  and  the  walls  on  all  sides.  The  hollow  prevent^ 
logs  spilling  or  rolling. 

These  dimensions  would  allow  sixty-five  to  sixty-eight  bags  (about   200 

bushels)  to  be  treated  at  a  time.     The  time  required  in  the  kiln  would  l>e 

about  three  or  four  days  according  to  the  greenness  or  moisture  of  the  maize 

under  treatment.      Preferably  four  days  should  be   allowed,  as  implying  a 

slower  fire  and  more  oven  heating. 

Advantages  of  Ki\n- drying. 

The  advantages  of  kiln-drying  may  be  classified  as  follows  : — 
The  grain  becomes  available  for  market  earlier. — TVlaize  is  suitable  for 
drying  when  the  grain  on  the  ears  has  passed  from  the  "milky"  to  the 
"doughy"  i'tage — usually  from  four  to  six  weeks  earlier  than  the  normal 
harvesting  period.  Considering  that  the  operation  can  be  carried  outiii  from 
three  to  four  days,  the  saving  in  time  should  appeal  very  strongly  to  the 
farmer  who  is  out  to  catch  the  "  early  worm." 

Ear'ier  marketing  means  higher  returns. — 'The  main  object  in  kiln-drying  is 
to  place  the  maize  on  the  market  at  a  period  when  the  highest  prices  are 
available.  Iti  normal  seasons  the  supply  of  grain  diminishes  towards 
September,  prices  gradually  increasing  until  the  new  season's  supplies  come 
to  hand.  It  is  this  fact  that,  has  led  the  farmers  of  the  Upper  Manning 
(chiefly  around  the  Woodside  region)  to  adopt  methods  which  have  proved  to 
be  highly  remunerative,  more  especially  during  the  present  season,  when 
(owing  to  the  partial  failure  of  last  season's  crops,  the  ^ery  small  wheat 
harvest,  the  shipping  strikes  preventing  importations  from  other  parts,  and 
the  extraordinary  demand  for  all  foodstuffs  from  drought-stricken  districts) 
prices  for  maize  have  reached  and  maintained  record  heights.  Kiln-diying, 
in  consequence,  has  been  more  in  evidence  than  for  many  years  past.  Not 
only  have  the  early  sown  crops  been  treated  this  year,  but  crops  sown  much 
later,  that  would  in  ordinary  seasons  have  been  allowed  to  ripen  natttr«dly. 
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A  vei-y  brief  review  of  the  market's  movements  should  help  the  farmer  to 
realise  the  value  of  early  marketing.  For  the  last  seven  years  the  highest 
price  has  been  reached  in  January,  after  which  values  have  gradually  receded 
until  April,  have  then  remained  stationary  until  August,  and  then  couimenccd 
to  rise  again. 

Average  price  for  last  seven  years. 

s.    d.  s.    d. 

January    ...     5     9  per  bushel  March     ...     .5     5  per  bushel. 

February...     5     8_       „  April       ...     5     2         „ 

In  1916  maize  brought  6s.  2d.  in  .January  and  fell  to  5s.  5d.  in  February, 
and  this  yeai-  the  price  realised  on  4th  February  was  10s.  6d.,  and  on  5th 
March  7s. 

Freshly  husked  maize  in  a  condition  suitable  for  drying  contains  approxi- 
mately 35  to  40  p«r  cent,  of  moisture,  while  maize  barely  dry  enough  to  shell, " 
but  too  s<jft  to  prevent  heating,  contains  20  to  25  per  cent,  moisture.     Maize 
fit  to  keep  shelled  contains  10  to  15  per  cent,  moisture. 

Maize  that  would  be  fit  for  kilnnlrying  in  January  (containing,  say,  35  per 
cent,  of  moisture,  and  dried  to  15  per  cent,  moisture)  would  realise  5s.  9d., 
which,  with  an  80  bushel  crop,  would  mean  a  return  of  £23.  The  same  crop 
ripening  naturally,  and  reaching  the  market  in  March  would  realise  5s  2d., 
which  would  mean  a  loss  of  nearly  £2  10s.  per  acre  as  compared  with  the 
January  return. 

Kiln-dried  maize  weighs  heavier  than  field-^ried. — One  would  naturally 
conclude  that  the  application  of  artificial  heat  would  have  a  detrimental 
effect  upon  the  grain,  especially  when  applied  at  such  an  immature  period, 
but  such  is  not  the  case ;  instead  of  a  withered  appeaj-ance,  the  grain  retains 
its  fullness  and  bright  colour,  and  has  the  "  rattle "  so  desired  in  the 
market.  It  is  also  noteworthy  that  the  Chapman  bag,  which  ordinarily 
holds  3  bushels  of  field-dried  grain,  holds  slightly  over  3;^  of  kiln-dried — in 
other  words,  about  14  lb.  extra. 

To  the  casual  observer,  very  little  difference  is  noticeable  in  the  two 
samples  of  grain,  the  artificially-dried  perhaps  having  a  more  brittle  "  rattle  " 
and  a  slight  smoky  smell,  neither  affecting  the  grain  from  a  marketable 
pctint  of  view. 

The  husk  coveriig  more  easily  removed. — To  " husk "  maize  when  the  cobs 
are  covered  with  a  dry,  hard,  tight-fitting  husk  is  no  easy  operation,  and  to 
those  who  have  experienced  the  difficulties  this  consideration  should  especially 
appeal.  Usually  the  operations  are  carried  out  in  the  field  when  the  crop  is 
dry,  the  cob,  with  the  few  inner  layers  of  husk  being  removed  from  the 
stalk — although  some  farmers  remove  all  the  husk.  It  is  necessary  to  have 
the  husk  removed  for  kiln-drying,  and  harvesting  and  husking  when  the  crop 
is  in  a  partially  immature  state  is,  therefore,  distinctly  less  tedious  ohan  when 
it  is  in  the  dry  state. 

StalJts  a')  d  husks  make  useful  rou^h  fodder. — To  the  farmer  who  combines 
maize-growing  with  either  dairying  or  stock-raising,  the  husks  (usually  dry 
and  unpalatable)  are  of  some  value,  because  they  can  be  thrown  out  for  the 


392  Agricultural  Gazette  of  N.S.W.  [Jwne  2,  1920. 


stock  tu  pick  ovHi-.  ^^'heu  utilised  in  their  immature  state  the  stalks  and 
husks,  besides  being  more  palatable  on  account  of  their  greater  moisture 
content,  contain  more  nutriment,  and  are  relished  to  a  greater  extent  than 
the  drier  material. 

Roughage  rots  quicker  and  more  satisfactorily  when  turned  under  semi- 
green.— The  usual  practice  is  to  turn  under  the  dry  stalks  and  other  rubbish 
with  a  single-furrow  disc  plough  during  the  autumn,  the  field  being  left  in 
fallow  throughout  the  winter.  To  the  maize-grower  this  method  is  satis- 
factory, for  the  stalks,  &c.,  are  sufficiently  decomposed  not  to  interfere  with 
spring  cultural  operations. 

To  the  farmer  who  grows  catch  crops  or  adopts  rotations,  however,  the 
stalks  cause  considerable  inconvenience.  Cut  into  short  lengths  and  ploughed 
under,  or  turned  under  as  above,  they  keep  the  ground  open  or  hinder  other 
farming  operations,  should  it  be  necessary  to  work  the  same  portion  of  land 
again  early.  Cutting  off  and  carting  out  means  loss  of  time.  Burning  is  a 
waste.  It  has  been  found,  however,  that  when  turned  under  in  a  semi-green 
state  decomposition  takes  place  rapidly. 

Land  available  for  suhsequen*  sowings  earlier. — One  of  the  chief  advantages 
of  kiln-drying  maize  is  that  the  land  becomes  available  for  cropping  earlier 
than  under  normal  conditions.  This  is  important,  for  one  of  the  farmers' 
main  drawbacks, (especially  the  mixed  ag)-iculturist)  is  want  of  time,  and  to 
shorten  the  maturing  period  of  his  maize  from  four  to  six  weeks  means  that 
his  autumn  crops  can  be  sown  at  the  proper  tiiiie.  It  is  well  known  that  to- 
te a  successful  agriculturist  one  has  to  know  how  to  do  the  right  thing  at 
the  right  time  all  the  time. 

An  instance  of  how  the  Upper  Manning  agriculturist  uses  kiln-dtying  to 
ad\antage  is  shown  in  the  manner  in  which  he  is  able  to  remove  a  crop  of 
maize  and  ptimpkins  off  the  land,  by  sowing  the  pumpkins  whilst  the  maize 
is  in  the  early  stages  of  growtli.  Usually  four  or  five  rows  of  maize  are 
sown  leaving  a  space  for  the  pumpkins  at  the  ordinary  distance.  By  the 
time  the  maize  is  removed  the  pumpkins  are  );eady  to  "  run,"  and  ploughing 
up  to  the  vin6s  can  then  be  done  without  any  hindrance. 

Weeds  controlled  more  easily. — Being  able  to  plough  land  earlier  is  a 
great  help  in  the  destruction  of  weed  growth.  Whilst  the  farmer  is  waiting 
for  the  maize  to  ripen  naturally,  summer  grass  and  other  summer  weeds  are 
also  making  growth  and  ripening  their  seed  for  the  next  season.  By 
ploughing  under  before  the  seeds  mature,  a  field  can  gradually  be  cleared  in 
a  large  measure. 

Kiln.-drying  at  the  present  time  is  confined  almost  exclusively  to  the 
farmers  around  Charity  Creek  and  Mt.  George,  Upper  Manning  River, 
several  kilns  having  been  erected  in  close  proximity.  Its  adoption  is 
strongly  recommended  to  other  districts  of  the  coast,  more  especially  the 
Macleay,  which  is  renowned  for  thp  production  of  maize^  and  districts  like 
the  Comboyne,  where  the  season  is  comparatively  short.  The  introduction  of 
kiln-drying  to  the  Macleay  should  greatly  assist  in  the  desire  of  the  farmers 
to  have  the  maize  ready  for  market  about  Christmas  time. 
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The   Electrolytic   Treatment   of   Seeds 
(Wolfryn  Process)  before  Sowing* 

G.  P.  DARNELL-SMITH,  D.Sc,  F.I.C..  F.C.S.,  Biologist. 

There  has  been  a  good  deal  of  interest  in  reports  of  the  advantages  of 
treating  seeds  electrically  before  sowing.  In  some  cases  greatly-increased 
yields  have  been  claimed.  The  matter  has  recently  been  investigated  and 
the  experiments  reviewed  by  the  Director  of  the  Rothamsted  (Eng.) 
Experiment  Station,  Dr.  Russell,  who  has  issued  his  report  in  the  Journal  of 
the  Ministry  for  Agriculture,  Vol.  XXV  E,  No.  10.  Appended  are  extracts 
from  this  report.  We  would  particularly  call  attention  to  Dr.  Russell's 
classification  of  various  treatments  into  three  divisions,  and  to  the  position  in 
which  he  places  seed  electrification  as  a  result  of  a  survey  of  the  work 
hitherto  recorded. 

The  late  Dr.  Mercier,  a  well-known  believer  in  the  process  of  seed  treat- 
ment by  electricity,  gives  the  following  details  in  his  book  "  Manual  of  the 
Electro-chemical  Treatment  of  Seeds  " : — 

The  grain  is  placed  in  a  solution  of  2^-r>  per  cent,  (that  is  4-8  oz.  to  the  gallon)  of 
household  salt,  in  a  rectangular  water-tight  tank  made  of  wood  or  cemented  biick.  Both 
ends  of  the  tank  are  completely  covered  inside  with  a  plate  of  sheet-iron  about  J-inch 
thick.  To  each  iron  plate  a  terminal  is  attached  for  alHxing  the  wires  which  conduct 
the  electric  current.  A  tank  of  the  following  dimensions  is  a  convenient  size  in  which  to 
treat  up  to  12  bushels  at  one  time,  viz  : — 6  feet  fi  inches  long  by  3  feet  broad  by  1  foot 
6  inches  deep  (inside  measurements).  The  solution  is  first  prepared  in  the  tank  in  the 
proportion  of  about  5  gallons  to  1  bushel  of  grain,  satficiently  well  to  cover  the  grain, 
which  should  be  occasionally  turned  over  during  treatment.  Oats  need  5^  gallons. 
After  the  solution  has  been  made  ready  in  the  tank,  the  grain  is  placed  therein  and  sub- 
mitted to  an  electric  current  of  8  watts  per  gallon  of  solution  (400  watts  for  50  gallons  ; 
i.e.,  2  amperes  at  200  volts,  or  4  amperes  at  100  volts  and  so  on).  When  larger  quantities 
of  grain  are  required  to  be  treated  at  one  time  several  tanks  are  connected  m  series,  and 
with  increased  voltage  the  same  electric  current  can  be  used  through  the  whole  series. 

After  the  treatment  is  completed  the  solution  is  run  off  and  the  grain  removed  from 
the  tanks,  and  dried  at  a  temperature  of  from  90  degrees  to  100  degrees  Fah.  After 
the  moisture  has  been  driven  out  of  the  grain  it  still  remains  in  a  swollen  condition,  for 
which  due  allowance  must  be  made  in  drilling,  otherwise  a  smaller  quantity  will  be  sown 
per  acre  than  of  the  corresponding  untreated  grain. 

In  soil  deficient  in  lime,  a  solution  of  5  per  cent,  calcium  chloride  (8  oz.  to  the  gallon) 
may  be  used  instead  of  a  solution  of  household  salt. 

"Up  to  the  present,"  says  Dr.  Russell,  "agricultural  experts  have  not 

been  particularly  enthusiastic  about  the  treatment,  because  samjiles  of  seed 

tested  at  colleges  and  experimental  stations  have  in  the  main  proved  no  better 

than  untreated  seed  ;  similar  results  have  been  obtained  by  certain  farmers 

who  have  taken  the  trouble  to  weigh  up  their  produce.     On  the  other  hand, 

other  farmers  claim  to  have  obtained  satisfactory  results,  and  in  certain  cases 

where  the  weighings  were  carried  out  by  one  of  the  assistants  from  the  Uni- 

Tersity  College,  Reading,  there  were  considerable  diflferences  between  crops 

grown  from  treated  and  from  untreated  seed  respectively." 
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Glasses  of  Treatment. 

Broadly  speaking,  the  various  methods  of  treating  crops  to  increase  pro- 
duction may  be  divided  into  three  classes  : — 

1.  Those  which  are  nearly  always  successful,  such  as  the  application  of 
sulphate    of    ammonia    and    nitrate  of  soda  to  corn*  or  to  grass 
land  for  liay  ;  of  superphosphate  to  swedes  ;    of  salt  and  nitrate  of 
soda  to  mangolds,  &c. 
•_'.  Those  which  apparently  succeed  ix^  some  cases  and  fail  in  other>' 
3.  Those  which  fail  altogether  to  give  crop  increases. 
The  use  of  artificial  fertilisers  belongs  to  the  first  category. 
Methods  of  field  trials  have  been  devised  by  which  an  experimenter  can 
eay  with  comparative  certainty  whether  or  not  a  fertiliser  or  a  mixture  of 
fertilisers   will  yield  an  increased  crop,  given  a  favourable   season.      We 
cannot  say  this  with  absolute  jertainty,  but  the  odds  are  25  or  30  to  1  against 
his  being  wi-ong.     While,  therefore,  he  may  make  a  inistsike  in  any  particular 
case,  he  will  not  make  many  mistakes  in  advising,  say,  100  fanners. 

It  is  comparatively  easy  in  a  short  test  to  find  whether  any  given  process 
belongs  to  the  first  or  second  category,  but  it  is  more  ditficult  to  say  whether 
it  belongs  to  the  second  or  the  tbirc^.  Broadly  speaking,  the  results  of  the 
recent  tests  made  at  the  colleges  and  experiment  stations  go  to  show  that  the 
electrolytic  treatment  of  seed  does  not  belong  to  the  first  category.  In  the 
majority  of  trials  the  treatment  has  had  no  effect ;  in  some  there  have  been 
gains,  in  others  losses.  On  the  whole  there  has  been  nothing  to  indicate 
with  certainty  any  increase  in  crop.  It  does  not,  however,  follow  that  the 
process  necessarily  belongs  to  category  three — the  worthless  class  ;  it  may 
still  belong  to  category  two.  A  single  positive  result  in  100  failures  would 
put  it  into  this  class,  but  obviously  this  would  require  a  close  examination  of 
all  the  alleged  successes,  ^nd — which  is  equally  important — of  all  the  failures, 
before  a  definite  decision  could  be  given. 

Possible  Cause  of  Successes. 

Discussing  the  possible  cause  of  successes,  Dr.  Russell  says:  "It 
may  be  that  the  successes  are  purely  accidental ;  on  the  other  hand 
they  may  be  real,  and  the  writer  is  inclined  to  think  that  they  are.  The 
process  consists  of  three  parts  :  soaking  the  seed  in  a  solution  of  certain  salts, 
subjecting  it  while  still  in  the  solution  to  an  electric  current,  then  dr^ang  at  1 10 
degrees  Fah.  Now  it  is  well  known  that  kiln-dried  barley,  especially  after 
^teeping,  will  germinate  more  evenly  and  satisfactorily  than  will  ordinary 
barley.  This  is  particularly  the  case  if  the  barley  contains  any  amount  over 
14  per  cent,  or  15  per  cent,  moisture.  Professor  Stapledon  has  shown  that 
drying  seed  at  100  degrees  Fah.  may  improve  its  germination,  unless  ger- 
mination is  already  very  good.  Anything  that  helps  germination  iaay  be 
useful  on  land  which  has  been  folded  and  left  in  an  unfavourable  condition. 
It  is  possible  that  the  drying  in   the   treatment  might   be  sufficient   to  help 

•  Dr.  Russell  is  writing  of  English  experience,  and  "corn"  here  means  small  grain. 
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germination.  Apparently  in  some  cases  the  electrified  seed  made  the  better 
start.  At  Wye  the  young  plants  from  the  electrified  seeds,  both  of  oats  and 
barley,  at  first  showed  greater  vigour  than  those  from  untreated  seed,  but  the 
superiority  soon  vanished.  This,  however,  is  not  unusual :  at  Rotharasted  no 
such  difference  was  seen  ;  in  Professor  Stapledon's  germination  tests,  the 
treated  seeds  were  not  quite  so  good  as  were  the  untreated.  Nevertheless,  the 
occasional  help  to  germination  derivc'd  from  one  or  other  parts  of  the 
treatment  may  prove  of  value  in  certain  field  operations,  and  thus  lead  to- 
a  better  crop  than  would  otherwise  ensue.  It  is  impossible  to  prove  a 
negative  proposition ;  a  few  unexceptional  positive  results  outweigh  any 
amount  of  negative  evidence,  and  would  show  that  the  tieatment  had 
some  merit. 

"The  failure,  however,  of  electrified  seed  to  give  any  increase  in  yield 
under  the  carefully-controlled  conditions  of  the  experimental  station 
trials,  bhows  that  the  process  lacks  certainty.  It  cannot  be  compai'ed  in 
effectiveness  with  manuring,  which  succeeds  nearly  every  time  if  properly 
.done.  The  writer  is  not  prepared  on  present  evidence  to  say  that  the 
process  never  succeeds,,  but  the  risk  of  failure  seems  so  great  that  the 
farmer  should  look  upon  it  as  an  adventure  which  may  or  may  not  prove 
profitable." 

Mice  as  an  Apiary  Pest. 

Mick  are  incliped  to  be  a  pest  to  the  apiarist  in  some  localities  during 
the  winter  ;  not  only  do  they  damage  surplus  combs  left  accessible  to  them, 
but  they  even  dare  to  enter  the  hive  and  do  some  damage  there.  In  the 
coastal  districts  and  in  other  warm  localities  during  summer  upiarists 
generally  favour  the  full  inch  entrance,  and  though  this  entrance  is  in  some 
cases  somewhat  contracted  in  preparation  for  the  cold  weather  the  depth  is 
not  altered.  During  winter  the  bees  will  form  their  cluster  and  leave  a 
portion  of  ihe  comb  near  the  entrance  unprotected,  and  late  in  the  winter 
they  are  often  in  the  super,  thus  leaving  the  whole  lower  body  unprotected. 
During  night  time  the  mice  go  into  the  hive  and  damage  the  unprotected 
combs,  often  to  the  extent  of  makftig  large  holes  through  the  breeding  c(»mbs. 
The  first  sign  that  mic(!  are  about  is  an  unusual  quantity  of  wax  pieces 
about  the  entrance  ;  if  it  is  a  bad  case  the  wax  pieces  will  be  on  the  ground 
as  well,  and  the  bottom  board  and  entrance  will  be  covered.  If  there  is 
evidence  of  the  hives  having  been  entered  by  mice  the  body  sliould  be  prized 
up  and  the  bottom  boards  cleaned  ;  then,  if  the  day  is  warm  enough  and  it 
can  be  done  without  materially  disturbing  the  cluster  of  bees,  an  examina- 
tion should  be  made  to  ascertain  that  no  mice  are  camped  in  the  hive.  Thi.<» 
being  done  a  piece  of  queen ,  excluder  should  be  put  at  the  entrance.  A 
|-inch  entrance  will  usually  prevent  the  entry  of  mice  without  the  excluder^ 
but  where  the  mice  have  got  a  start  the  excluder  is  necessary.  Sometimes 
damage  to  the  combs  goes  on  and  the  apiarist  is  unaware  of  the  trouble, 
for  in  the  spring  the  bees  rebuild  the  damaged  comb.  The  common  result 
in  such  cases  is  that  an  undesirable  quantity  of  drone  comb  is  built  in,  and 
the  wax  scraps  left  on  the  bottom  board  offer  inducement  and  protection  for 
wax  moths.  Apart  from  this,  the  work  of  the  bees  during  spring  is 
considerably  hindered. — W.  A.  Goodacre,  Senior  Apia^-y  Tnspectfti. 
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The  Produciion  or  Mint  for  its  Oil. 

Pepperjiint  grows  most  profitably  on  non-acid  peaty  soils,  but  if  the 
moisture  is  good  little  .trouble  will  be  experienced  even  on  upland  soils. 
There  is  a  large  market  in  this  State  for  both  oil  and  di-ied  leaves,  but  the 
crop  has  never  been  cultivated  to  any  extent  except  for  supplying  mint  for 
the  vegetable  market. 

The  crop  is  propagated  from  roots  and  runners  from  old  plantations,  and 
set  in  rows  3J  feet  apart  and  1.  to  5  inches  deep.  The  roots  are  carried  in  a 
sack  over  the  shoulder,  and  are  dropped  into  the  furrow  and  covered  by 
scraping  the  soil  with  the  foot.  One  acre  of  old  bed  will  provide  sufficient 
plants  for  10  to  20  acres. 

Harvesting  is  done  about  the  time  the  plant  comes  into  bloom  and  before 
the  loAver  leaves  drop.  The  yield  of  oil  is  always  greatest  in  hot,  dry 
weather,  and  heavy  rains  at  harvest  time  reduce  the  yield.  On  large  areas 
the  harvesting  and  curing  are  somewhat  similar  to  haymaking.  The  mint 
may  be  cut  with  a  mowing  machine  and  allowed  to  lie  in  the  swath  for 
about  a  day  or  longer  according  to  the  weather,  to  allow  of  the  evaporation 
of  excess  moisture  and  wilting  of  the  leaves.  The  crop  is  placed  in 
windrows,  cocked,  and  then  taken  to  the  still.  If  the  hay  is  fairly  dry,  a 
charge  of  the  stiU  (steam  process)  should  not  take  longer  than  thirty  to 
forty  minutes,  but  a  damp  sample  may  require  two  hours. 

In  the  United  States,  where  the  crop  is  extensively  grown,  two  crops  are 
obtained  annually,  though  the  second  crop  is  only  about  half  the  quantity  of 
the  first  cut.  The  conditions  under  which  this  crop  is  usually  grown  in 
America,  are  cooler  than  ours  and  we  should  therefore  produce  more  crops. 
The  yield  vanes  from  25  to  80  lb.  of  peppermint  oil  per  acre,  averaging 
about  40  lb.,  and  about  20  lb.  from  the  second  cut.  The  amount  of  hay 
averages  1  to  1|  tons  per  acre,  and  if  dried  after  distilling  can  be  fed  to 
farm  stock.     The  plantations  are  profitable  for  eight  or  ten  years.* 

The  prevailing  prices  are  20s,  per  lb.  for  spearmint  oil  and  15s.  to  18s.  for 
peppermint.  The  market  for  the  dried  le^'es  also  offers  inducements  to  the 
l^rospective  peppermint-grower.  Leaves  at  present  fetch  2s,  6d.  per  lb.  and 
the  normal  pre-war  figure  ranged  round  Is.  3d.  The  existing  supply  (as  of 
other  dried  herbs)  is  considerably  smaller  than  the  demand. — -A.  J.  Finn, 
Inspector  of  Agriculture. 


/ 


Thrift  Gardening. 

One  way  of  reducing  the  cost  of  living  is  open  to  every  man,  woman  and 
child  who  can  get  the  use  of  an  idle  plot  of  ground.  That  way  lies  through 
the  planting  and  cultivation  of  a  home  garden — a  thrift  garden.  War 
gardens  played  their  part  in  the  great  mobilization  of  resources  in  war 
time — thrift  gardens  now  have  their  own  big  job  in  helping  households  to 
feed  themselves. — Weekly  Netos  Letter,  U.S.  Department  of  Agriculture. 
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Trials  with  Peas* 


B.  C.  MEEK,  Assistant  Inspector  of  Agriculture. 

A  SERIES  of  tests  with  peas  was  carried  ©ut  on  the  farm  of  Mr.  W.  P.  Soarr, 
Springside,  in  the  Orange  district.  Considerable  interest  was  displaye<l 
by  members  of  the  Springside  branch  of  the  Agricultural  Bureau  and,  other 
local  farmers,  and  several  visitors  from  other  parts  of  the  district  also 
inspected  the  plots. 

While  it  is  not  advisable  to  rely  too  much  on  the  results  of  one  season,  in 
this  case  the  yields  are  so  marked  that  considerable  benefit  should  be  gained 
by  a  study  of  the  figures  given. 

The  soil  was  a  gi-ey  loam,  one  which  (generally  gives  good  results  from  the 
application  of  fertilisers.  It  was  fallowed  over  winter  and  worked  up  with 
cultivator  and  harrow  to  a  good  tilth.  The  seed  was  sown  along  the  plough, 
furrows  by  hand  at  the  rate  of  1|  bushels  per  acre,  this  method  being  better 
than  drilling  on  account  of  the  support  the  plants  give  one  another  as  they 
spread  across  the  furrows.  When  in  a  straight  line,  a  strong  wind  will  blow 
the  whole  row  over  to  one  side.  As  ploughed  in,  the  rows  were  2  feet  6  inches 
apart.  * 

The  rainfall  was  as  follows  : — November,  20  jxjints  ;  December,  434  points  ; 
January,  135  points;  total,  589  points. 

The  results  are  given  in  this  table. 
Variety  Test. 


Variety. 

Maturity. 

Yield  per  acre. 

days. 

bushels. 

Yorkshire  Hero 

68 

203 

American  Wonder          

68 

162i 

William  Hirst     

6a 

134 

Hundredfold       

61 

129 

Nottingham  Defiance 

71 

108i 

Daisy        

71 

82i 

Stratagem            

71 

80 

The  varieties  were  manured  with  2  cwt.  per  acre  of  P7  (bonedust  and  super- 
phosphate in  equal  parts),  sown  in  the  furrows  by  hand. 

The  three  later  maturing  varieties  had  the  worst  of  the  weather,  as  there 
was  no  rainfall  after  4th  January.  Nottingham  Defiance  showed  up  well 
nevertheless. 

On  account  of  its  quick  maturity,  Hundredfold  should  be  especially  good 
for  garden  purposes. 
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Local 

versus  Introduced  Seed. 

Sued  Grown.                             Manure. 

Yield  per  acre. 

Local 

New  Zealand 
> 

2cwt.  P7 

2    „     P7        

2    ,,      Superphosphate 

bushels. 
64 
44 

(U 

This  experiment  with  the  local  and  introduced  seed  was  planted  because  it 
is  generally  accepted  that  locally  saved  seed  is  not  worth  putting  in  the 
ground. 

While  it  may  hold  good  for  the  warmer  districts  of  the  State,  the  test  under 
review  show.s  that  seed  saved  on  Mr.  Scarr's  farm  the  previous  season  easily 
out-yielded  the  introduced. 

The  soil  in  this  case  was  not  as  good  as  in  the  variety  and  manurial  plots. 

Manurial  Test  with  Yorkshire  Hero, 

Manure  per  Acre 


Superphosphate.  '2  cwt.  .... 

P7  (snperphosjthate  I    cwt.  and  l)bnedu8t  I  cwt.),  2  cwt. 
P8  (8Ui)erpho8phate  1  cwt.  and  blood  and  bone  1  cwt, ),  2  cwt. 
P5  (superphosphate  1  cwt.  and  potash  ^  cwt  ),  1.^  cwt. 
No  manure 


Maturity. 

Yield  per  acre. 

days. 

Ijushel.s. 

68 

.mh 

K8 

20H 

71 

183i 

71 

179 

68 

89i 

In  this  trial  the  results  show  that  the  cheapest  manure  (superphosphate) 
gave  easily  the  best  yields,  and  as  the  cost  of  the  manure  increased  the 
yield  diminished,  though  even  P5  gave  twice  as  much  as.  the  no-manure 
plot. 


The  Boys  and  Girls'  Clubs. 

Boys  and  giris"  clubs  are  recruited  from  the  pupils  attending  the  State 
schools,  and  are  fostered  by  the  Federal  authorities  through  the  county 
agents.  Tlie  children  are  given  elementary  instruction  and  demonstrations 
in  the  work  of  pig-raising,  maize-growing,  Ac.  Competitions  are  held  in 
connection  with  local  agricultural  shows.  Prizes  are  provided  by  local 
residents  and  are  distributed  into  several  clas.ses,  in  order  that  a  number  of 
contestants  may  have  a  chance  to  win  a  prize.  Honor  and  recognition 
sometimes  count  for  more  than  money.  Badges,  certificates  and  diplomas 
given  to  the  club  members  are  often  appreciated  as  much  as,  if  not  more  than, 
money  and  other  expensive  premiums.  When  liberal  amounts  are  given  for 
prizes  in  a  county,  it  is  thought  well  to  give  prizes  to  the  winners  of  the 
district  clubs  that  make  the  highest  records  with  five  to  a  team,  this  premium 
being  divided  into  several  awards,  depending  upon  the  rank.  These  prisses 
sometimes  consist  of  a  trip  to  one  or  other  of  the  great  agricultural  shows,  a 
visit  to  Wa.shington,  scholarships  in  agricultural  schools,  expenses  necessary 
to  a  short  course  at  an  agricultural  college,  pure-bred  pigs,  pure-bred 
chickens,  farm  tools,  books  on  live  stock,  &c.,  as  well  as  cash  prizes.— 
Extract  from  a  report  hj  Mr,  Leslie  G.  Bridge, 
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Native  and  Introduced  Grasses  at  Mount 
George^  Manning  River* 

E.  BREAK  WELL,  B.A.,  B.Sc,  Agrostologist. 

Mr.  Duncvn  Cameron,  Mount  George,  has  provided  some  very  interesting 
and  useful  data  in  connection  with  the  results  obtained  from  native  and 
introduced  grasHes,  grown  in  co-operartion  with  the  Department. 

Amongst  the  native  grasses  tried  the  most  successful  have  been  Coolah 
grass  {Panicum.  prolutum),  Native  or  Australian  millet  {Paiiicum  decom- 
])o<iitam),  Warrego  summpr  grass  {Panicum  fl.viduiti),  Queensland  Blue  grass 
{Aiulrovogon  serireiLs),  Rare  Blue  grass  {Aidropogon  inter mtditis),  and  Brown 
Top  or  Sugar  grass  {EriatUhus  fulvus). 


Grass  Plots  at  Mr.  D.  Cameron's,  Mount  George,  Manning  River. 

Native  or  Australian  Millet  {Panicum  decompositum)  in  the  foreground. 

Coolah  grass  has  won  the  admiration  of  visiting  farmers  on  account  of  its 
drought-resistance  and  the  remarkable  rapidity  of  its  growth.  The  ^ield  of 
dried  fodder  from  the  plot  was  approximately  at  the  rate  of  8  tons  per  acre. 

Warrego  summer  grass  germinated  well,  but  made  much  slower  growth 
than  Coolah  grass.  It  is,  however,  extremely  succulent  and  palatable,  and 
should  do  well  in  a  mixed  pasture. 

Native  or  Australian  millet  grows  nearly  as  rapidly  as  Coolah  grass,  and 
yielded  nearly  as  much  per  acre.  Its  wide  succulent  leaves  make  an  excellent 
fodder  and  first-class  hay. 


\ 
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of  the  two  blue  grasses,  Rare  Blue  grass  was  easily  the  quicker  grower, 
but  it  proved  inferior  in  palatability  and  succulence  to  Queensland  Blue 
grass.  The  latter  yielded  approximately  at  the  rate  of  3  tons  of  dr}^  fodder 
per  acre. 

A  satisfactory  feature  in  connection  with  the  native  grasses  was  the  good 
germination  of  the  seed,  Warrego  summer  grass  and  Native  millet  being 
best  in  this  respect. 

The  most  successful  of  the  introduced  grasses  were  Phalaris  hulhosa,  Giant 
Fescue  (Festuca  arwdinacea),  Texas  grass  {Panicum  hulbosum),  Para  grass 
{Paiiicum  muficum),  Rhodes  gvafi!i(Chlon8  gayana)  Kikuyu  grass  {Pentiis  turn 
longistylum),  and  Elephant  grass  [Pennisetum  purpureum). 

Phalnris  bulhosa  has  proved  the  best^winter  grass  that  has  ever  been  grown' 
on  the  Manning,  producing  excellent  succulent  feed  right  throughout  the 
t'dd  months  of  the  year. 

Kikuyu  grass  has  made  wonderful  growth  since  the  roots  were  first  planted, 
and  is  soiothering  everything  with  which  it  conies  in  contact.  It  possesses 
long  spreading  runners,  which  readily  root  at  the  joints.  Somewhat  like 
Rhodes  grass  in  its  spreading  habit,  its  leaves  are  of  a  much  softer  texture, 
and  will  probably  be  preferred  by  farmers  to  the  well-known  Rhodes. 

Para  grass  also  spreads  rapidl}-,  some  of  the  runners  being  over   12  feet 

lllllLT. 

Amongst  the  clovers  tried,  Chilean  clover  has  produced  excellent  results, 
growing  to  a  height  of  3  feet  and  seeding  heavily. 

Shearman's  clover  is  also  proving  promising,  and  is  spreading  through  the 
other  herbage. 

Some  difficulty  was  encountered  in  obtaining  a  germination  with  Bokhara 
clover,  but  the  plants  which  have  grown  are  fully  5  feet  in  diameter  and  4 
feet  high. 

Nearly  all  the  grasses  and  clovers  grown  are  new  to  this  district,  and 
Mr.  Cameron  has  been  instrumental  in  arousing  the  intei'est  of  a  number  of 
neighbouring  farmers  in  the  plots  grown  on  his  property. 


Elephant  and  Para  Gkass  on  the  Manning  River. 

Mb.  John  A.  Sauzier,*  Bohnock,  Manning  River,  writes  : — The  Elephant 
grass  purchased  from  your  Department  two  years  ago  gave  half  an  acre  of 
plants  for  planting  on  1st  September,  1919;  and  during  this  terrible 
drought  they  grew  as  if  they  were  in  the  best  of  showery  weather,  and  had 
attained  a  height  of  7^  feet  in  January,  1920.  The  fodder  was  then  cut  and, 
in  combination  with  maize  and  sorghum,  was  made  into  stack  silage. 
The  2s.  worth  of  Para  grass  purchased  from  your  Department  gave 
enough  plants  and  cuttings  for  planting  half  an  acre  on  1st  October,  1919.  It 
has  now  covered  the  ground  with  runners  8  feet  long.  Had  I  known  the 
nature  of  the  grass  I  would  have  planted  an  acre  with  the  same  quantity.  I 
planted  it  4  feet  apart,  whereas  it  would  have  sufficed  at  15  feet  apart.  It 
has  not  yet  given  upright  shoots,  but  is  still  running. 
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The  Utilisation  of  Reclaimed  Swamp  Land* 


H.  WENHOLZ,- B.Sc.  fAgr.),   Inspector  of  Agriculture. 

Manv  areas  of  swamp  land  on  the  North  Coast  have  now  been  drained  and 
reclaimed  for  dairying  and  agriculture,  and  as  such  lands  require  somewhat' 
different  treatment  from  other  soils  in  the  vicinity  for  the  best  results,  a 
discussion  of  methods  will  be  of  interest  to  many  who  have  this  class  of  land 
to  deal  with. 

In  general  character  the  spil  on  this  swamp  land  is  of  a  peaty  nature, 
varying  in  depth  from  6  inches  to  a  foot. or  more,  underlain  usually  by  a  sour 
clay  subsoil.  The  peaty  soil  is  of  a  light  spongy  type,  dark  in  colour,  and  con- 
taining abundant  nitrogen  (sometimes  1  or  more  per  cent.),  but  comparatively 
poor  in  lime,  phosphoric  acid,  and  potdsh.  The  soil  gives  a  very  stronsfly 
acid  reaction, ;  has '  a  very  high  water-holding  capacity,  and  an  excellent 
capillary  power. 

The  subsoil,  though  usually  stiff  bluish  clay,  weathers  down  fairly  well 
when  ploughed  up  a  little  at  a  timernnd  in  this  way  also  renders  the  peaty 
surface  soil  of  better  mechanical  composition,  especially  after  the  addition  of 
lime. 

On  the  fringe  of  the  swamp  proper  is  usually  a  belt  of  tea-trees,  and  above 
this  is  rising  ground,  with  soil  of  sandstone  formation  of  moderate  depth, 
which  can  iri  many  cases  be  well  utilised  for  some  cultivation  provided  care 
is  exercised  in  the  system  of  cropping. 

Vegetation  on  Swamp  Land. 

Before  drainage,  the  swamp  land  is  covered  with  a  growth  of  rushes  and 
sedges,  with  coarse  grasses,  clearly  indicating  the  intense  sourness  of  the 
land.  After  the  main  drain  has  been  constructed  through  the  area,  a  good 
deal  of  this  growth  disappears,  and  couch  and  paspalum  readily  extend 
over  the  land  if  encouraged,  and  make  good  growth.  For  many  years 
after  draining,  however,  there  is  practically  no  sign  of  clover  under  natural 
conditions,  and  it  is  very  doubtful  whether  it  would  make  any  stand  if 
attempted  at  that  early  stage.  This  is  chiefly  due  to  the  still  too  sour  state 
of  £he  land,  which  some  individual  attempt  must  be  made  on  the  farm 
to  remove  or  alleviate. 

Without  improvement,  the  pastures  on  this  swamp  land,  though  abundant, 
are  by  no^means  satisfactory  for  milk  production.  It  is  known  that  for  dry 
cows  or  for  beef  cattle  this  pasture  is  better,  at  least  serving  to  keep  such 
stock  in  fair  condition.  Dairy  cows  in  milk,  however,  will  be  unproductive 
on  suck  land  unless  fed  some  concentrates,  such  as  bran,  linseed  meal,  or  oil 
cake,  and  probably  also  bone  meal  to  supply  lime  and  phosphates,  which  are 
particularly  lacking  in  the  soil,  as  evidenced  by  the  bone-chewing  habits  of 
the  cattle.    / 
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Improvement  of  the  Swamp  Land  Pasture. 

The  first  step  in  the  improvement  of  the  pasture  on  such  swamp  land  is  the 
encouragement  of  sweet  grasses  and  of  clovers.  There  does  not  seem  any 
doubt  that  Paspalum  dUatcUum  cannot  be  improved  on  as  a  summer  pasture 
on  this  soil.  This  grass  will  stand  the  wet  conditions  that  obtain,  and  thrives 
luxuriantly.  It  should,  therefore,  be  seeded  and  encouraged  without  much 
delay  on  practically  the  whole  area  after  the  cutting  of  the  main  drain. 
During  the  first  few  years  the  land  is  best  utilised  for  keeping  dry  cattle, 
steers,  or  bullocks  in  condition.  Dairying  is  hardly  worth  attempting  until 
the  laud  has  sweetened  considerably.  To  effect  this  sweetening  more 
quickly  it  is  essential  that  an  application  of  lime  should  be  made  at  once. 
Freshly  slaked  lime  or  agricultural  lime  at  the  rate  of  1  to  'Z  tons  per 
acre  should  be  used  for  this  purpose.  This  application  will  require  repeating 
every  few  years  until  the  sourness  has  almost  disappeared. 

When  the  paspalum  pasture  has  become  thoroughly  established  the 
sweetening  effect  may  be  hastened- by  ploughing  every  few  years.  This 
ploughing  should  be  carried  out  with  a  view  to  bringing  up  a  little  of  the 
subsoil  for  aeration  and  admixture  with  the  surface  peat  soil,  and  also  for 
renovation  of  the  pasture.  The  subsequent  limings  can  be  conveniently  made 
after  these  ploiighings  for  the  best  effect.  Except  under  such  treatment  the 
Jand  cannot  but  be  expected  to  remain  in  a  sour  state  for  many  years. 

The  encouragement  of  clovers  is  particularly  desirable,  and  so  far  the 
ordinary  white  clover  has  been  found  to  be  the  best  for  inclusion  in  paspalum 
pastures.  Witnout  the  sweetening  of  the  soil  by  liming,  however,  it  is 
useless  to  attempt  clovers.  Alsike  clover  is  reported  to  be  largely  grown  on 
and  very  suitable  for  muck  and  peat  lands  on  drained  swamps  in  America — 
being  more  resistant  tb  acid  conditions  than  any  other  clover.  Comparatively 
little  success  has  been  obtained  from  this  clover  in  this  State  under  any 
conditions,  but  it  is  certainly  worth  a  trial  on  the  class  of  land  under 
consideration.  Shearman's  clovei  (described  in  the  Agricultural  Gaz^ite  for 
Api'il),  which  is  particularly  suited  to  the  low-lying  salt-marsh  soils  at 
FuUerton  Cove  (near  Newcastle),  may  prove  a  valuable  acquisition  on  these 
drained  swamps.  Red  clover  in  any  of  its  forms  (including  cowgrass)  is 
more  intolerant  of  an  acid  or  sour  soil  than  any  of  the  clovers. 

For  winter  or  early  spring  pasture,  a  small  padd(x;k  of  perennial  rye  grass, 
cocksfoot,  prairie  grass,  and  alsike  clover  is  worth  trial,  to  see  if  it  will 
withstand  the  conditions,  but  in  a  pasture  separate  from  the  paspalum. 
When  depending  on  pasture  so  much,  more  care  should  be  exercised  in  its 
treatment,  such  as  the  periodical  resting  or  shutting  up  of  the  paddocks. 
This  can  only  be  accomplished  by  the  employment  of  smaller  subdivision 
paddocks,  cheap  rough  fencing  for  which  can  be  made  from  the  tea-tree 
saplings  usually  found  on  the  edge  of  the  swamp.  The  upland  pasture  mainly 
consists  of  couch  grass,  with  which  white  clover  should  also  be  encouraged  by 
artificial  distribution  if  necessary.  It  is  only  with  the  sweetening  of  the 
*iwamp  land  pasture  and  the  encouragement  of  clovers  that  the  milk-failing 
and  bone-chewing  habits  of  the  dairy  cows  can  be  expected  to  disappear. 
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Improving  the  Brainage. 

It  must  not  be  supposed  that  the  main  drain  through  the  swamp  areas  is 
to  effect  all  the  drainage  necessary.  Much  assistance  must  be  given,  in  most 
cases,  on  the  individual  farms  by  the  cutting  of  headland  drains  and  shaliowr 
open  drains  across  paddocks  at  intervals  of  about  a  chain  on  the  swamp  land 
— all  in  a  system  connected  with  laterals  which  pour  into  the  main  cirain. 

In  many  cases  these  lands  are  still  subject  to  a  little  overflow  from  the 
surrounding  high  land  after  heavy  rains,  and  where  this  is  the  case  con- 
sideration should  be  given  to  its  prevention  by  the  consti'uction  of  small 
drains  round  the  edge  of  the  swamp. 

The  accompanying  sketch  shows  the  type  of  drain  suggested. 


Swamp 


It  should  be  made  about  8  feet  wide  and  2  or  3  feet  deep  with  a  -  mound 
built  up  (with  the  earth  removed)  on  the  swamp  side  of  the  drain.  The 
'Construction  of  the  drain  in  this  form  renders  its  fencing  off  from  stock 
unnecessary,  and  it  will  be  found  to  be  very  efficient  in  preventing  oTerflow 
from  the  hill  lands.  Such  a  drain  should  be  constructed,  for  best  results,  by 
co-operation  between  the  individual  farmers  on  the  subdivision  areas,  or  by  the 
company  or  person  owning  the  land,  so  as  to  get  the  required  fall  and  outlet. 

It  is  important  to  facilitate  the  drainage  on  the  individual  farm  for  the 
benefit  of  cultivation,  for  with  the  comparatively  high  prices  of  such  land, 
(due,  in  many  cases,  to  the  cost  of  the  drainage  scheme)  and  with  iti 
possibilities  under  proper  treatment,  its  use  for  pasturage  alone  cannot  he 
considered  highly  profitable,  and  special  efforts  should  be  made  to  use  the 
land  for  the  growth  of  such  cultivated  fodder  crops  as  it  may  be  particularly 
suitable  for. 

Cultivation  on  Swamp  Land. 

Still  further  sweetening  of  the  land  and  assistance  to  drainage  is  required 
for  cultivation,  and  to  effect  these  conditions  special  methods  are  advisable. 
Some  difficulty  is  usually  experienced  in  properly  ploughing  this  land,  and 
the  type  of  plough  t'ecommended  is  one  with  a  long  mouldboard,  which 
will  be  more  effective  in  turning  the  furrow-slice  owing  to  the  rery  loose 
nature  of  the  peaty  surface  soil.  Where  stiff  clay  subsoil  underlies  the 
peat  within  reach  of  the  plough  it  is  desirable  to  bring  up  a  little  at  each 
ploughing.  The  application  of  quicklime  while  the  soil  is  still  bare  is  to 
be  recommended,  rather  than  agricultural  lime  or  slaked  lime,  for  although 
the  quicklime  has  a  caustic  action  which  is  extremely  harmful  in  burning 
out  the  organic  matter  on  ordinary  soils,  this  loss  can  be  easily  sustained 
on  peat  soils  which  are  so  rich  in  this  .constituent.  The  quicklime  has  an 
advantage  over  agricultural  lime  in  this  case,  because  of  its  quicker  action 
in  sweetening  the  mass  of  sour  organic  matter,  and  in  weathering  down 
any  sour  subsoil  which  is  turned  up  by  the  plough.  From  5  to  10  cwt. 
quicklime  per  acre  will  he  sufficient. 
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Where  this  stiff  clay  subsoil  exists  near  lli-  surtaie,  subsoiling  may  be 
expected  to  prove  a  profitable  operation.  Tliis  can  be  clone  roughly  and 
cheaply  by  removing  the  niouldboard  from  the  ordinary  plough. 

For  still  further  assisting  the  drainage  on  the  swamp  l,and,  ridge  ploughing 
can  be  thoroughly  recommended.  This  consists  in  plougning  (always  in  the 
same  direction),  in  narrow  "  lands  "  or  widths  of  12  to  24  feet,  leaving  the 
"  clean  outs  "  or  dead  furrows  to  act  as  open  drains. 

Crops  and  Fertilisers  for  Swamp  Land. 

Even  in  cases  where  it  is  recognised  that  the  swamp  land  is  still  subject  to 
overflow,  it  is  po.ssible  that  comparatively  long  periods  may  elapse  between 
.such  CK;currences,  and  the  land  is  so  well  provided  with  nitrogen  that  it  is  too 
rich  an  asset  to  neglect,  and  in  many  cases  the  fear  of  overflow  should  not  be 
allowed  to  deter  the  farmer  from  cultivation. 

Sunnner  fodders,  such  as  maize,  sorghum,  Sudan  grass,  or  Japanese  millet 
will  be  found  to  be  the  most  suitable,  and  the  latter  two  crops  may  be 
regarded-  as  the  best  to  stand  the  wet  conditions  that  must  prevail  at  some 
time  orother  during  growth. 

Other  minor  ci-ops  that  are  worth  trial  as  being  most  likely  to  be  suited  to 
this  class  of  soil  are  celery,  onions,  rice,  and  mint.  In  these  cases  much 
depends  on  close  proximity  to  market.  Whei"e  the  land  is  well-  drained 
potatoes  and  cabbages  would  probably  do  well. 

Although  rich  in  nitrogen,  the  soil  is  extremely  ill-balanced  and  will 
usually  respond  readily  to  phosphates  and  potash.  At  least  2  c-wt.  super- 
phosphate per  acre  should  be  applied  with  every  crop  sown,  and  tests  should 
be  made  of  the  most  profitable  amounts  of  potash  to  apply.  On  some  similar 
soils  it  has  been  found  that  the  application  of  about  1001b.  of  a  higH-grade 
potash  fertiliser  has  increased  the  yields  up  to  400  per  cent.  f 

It  is'likely  that  the  pastures  on  the  swarnp  land  will  also  show  a  profitable 
increase  from  the  application  of  superphosphate,  Tand  perhaps  of  potash),  in 
addition  to  lime. 

Crops  and  Fertilisers  for  Upland  Soils. 

Usually  the  upland  soil  is  of  sandstone  formation,  and  cannot  be  relied 
on  to  produce  good  crops  continually  without  careful  treatment.  No 
application  of  lime  is  necessary  on  this  soil,  and  the  most  reliable  crops  are 
winter  fodders — particularly  wheat  or  lye.  Neither  of  these  are  considered 
quite  as  good  feed  for  dairy  cows  as  barley  or  oats,  but  they  will  produce  the 
better  oropf^on  the  land  in  question.  *  The  summer  fodders  I'ecommended  for 
the  swamp  land  should  hardly  be  attempted  here  except,  perhaps,  a  crop  of 
sorghum  occasionally.  The  rye  should  be  utilised  for  grazing  at  intervals, 
and  should  never  be  allowed  to  grow  to  any  height  if  it  is  intended  to  use 
it  to  the  best  advantage.  The  wheat  pr  rye  should  be  followed  by  cowpeas 
(sown  in  November  or  December),  which  can  be  utilised  for  grazing  and  still 
have  some  value  for  soil  improvement.  If  this  system  is  followed,  with  an 
occasional  crop  of  sorghum,  the  fertility  of  these  upland  soils  will  be  maintained 
with  just  the  application  of  1  cwt.  superphosphate  with  each  crop  at  sowing. 
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Feeds  for  Dairy  Cows. 

Dairymen  who  are  attempting  to  make  a  living  on  these  soils  before  they 
have  been  properly  sweetened  and  whose  cows  have  developed  bone-cljewing 
habits,  wilLfind  some  additiomd  feeds  necessary  to  the  maintenance  of  the 
stock  and  of  milk  production  until  the  .pastures  have  developed  sufficiently, 
with  time  and  treatment,  to  render  them  more  sufficing. 

Mr.  J.  A.  Robertson,  iierdmaster  to  the  Department,  makes  the  following 
recommendations  in  such  cases  : — "  If  the  cows  are  good  average  dairy  cows 
it  will  pay  to  buy  feed  for  them  at  the  present  prices.  Lucerne  chaff,  bran  or 
pollard,  and  linseed  meal  or  coconut  meal  are  the  best  concentrated  feeds  to 
purchase  according  to  price.  The  best  results  would  probably  be  obtained 
by  drying  off,  in  the  autumn,all  cows  at  all  forward  in  calf  anc^  turning  them 
out  where  grazing  is  reasonably  good,  supplying  them,  in  addition,  with  bono 
and  bran  mixture.  All  newly  calved  cows  could  then  be  profitably  hand-fed, 
and  it  would  also  be  an  advantage  to  rug  them  during  the  winter.  Salt  is 
also  required  and  will  greatly  assist  in  keeping  the  cows  in  health  and  in 
preventing  the  bone-chewing." 

Gonclasion. 

With  the  long  wait  required  on  this  clas.s  of  land  before  it  properly 
sweetens  up,  and  the  somewhat  expensive  Ijreatment  required — linie  and 
fertilisers  being'essential — these  reclaimed  swamp  lands  cannot  be  regarded 
as  equal  to  alluvial,  although  some  owners  are  asking  somewhat  equivalent 
prices.  With  sufficient  areas,  however,  these  lands  seem  worth  consideration 
as  a  proposition  for  dairying  (with  pig  raising  as  a  side  line  on  a  small  scale), 
provided  they  can  be  obtained  at  a  reasonable  price.    , 


The  Poisonous  Properp^ies  of  Castor-oil  Beans. 

There  recently  appeared  in  the  daily  Press  notices  of  a  severe  mortality 
amongst  horses,  due  to  the  ingestion  of  castor-oil  beans  with  imported  cliafF. 
Through  the  courtesy  of  the  owner  and  the  veterinaiian  in  charge,  an  oppor- 
tunity was  given  to  a  veterinary  officer  of  the  Stock  Branch  to  examine  the 
feed.  It  was  found  that  some  sacks  of  chati' contained,  amongst  other  refuse, 
large  numbers  of  different  varieties  of  castor-oil  beans.  In  order  to  put 
farmers  and  horse-owners  on  their  guard  -it  may  be  useful  to  point  out  that 
these  beans  are  roughly  oval,  one-third  to  three-quarters  of  an  inch  long,  and 
about  half  as  broad,  flattened  on  one  side  and  marked  with  peculiar  mottlings 
of  red,  brown,  or  black  and  grey.  The  poisonous  effect  of  the  beans,  in 
addition  to  their  purgative  action,  is  due  to  the  presence  of  a  toxin  ricin, 
which  is  found  not  only  in  the  whole  beans  but  in  the  residue  after  the  oil  is 
extracted  ;  consequently  neither  the  beans  nor  the  residue  are  safe  to  feed, 
though  the  latter  may  be  treated  so  as  to  destroy  the  toxin.  Chaff  containing 
these  beans  should  on  no  account  be  fed.  If  by  chance  horses  get  them  and 
show  poisonous  symptoms  a  veterinarian  should  be  called  in  at  once,  as  the 
cases  are  usually  very  serious. — S.  T.  D.  Symons,  Chief  Inspector  of  Stock. 
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The  Rugging  of  Dairy  Cattle. 

• 

Thk  practice  o£  rugging  dairy  cattle  during  the  winter  time  has  long  been 
foUovyed  by  a  few  farmers  on  the  South  Coast,  but  latterly  there  has  been  a 
considerable  extension  in  the  number  of  those  who  do  it,  more  particularly 
on  the  tablelands  where,  without  it,  the  milking  season  is  limited  to  six  or 
seven  months  of  the  year.  Those  who  do  it  consistently  are  unanimous  in 
testifying  that  it  improves  the  general  condition  of  the  animals  and  main- 
tains the  milk  flow  in  a  very  important  degree.  In  a  season  like  the  present, 
when  the  winter  has  come  in  early  and  prices  for  feed  are  so  high  that 
it  is  imperative  to  adopt  every  expedient  that  will  make  the  maximum  use  of 
every  ton  of  fodder,  the  question  of  the  use  of  rugs  is  one  that  is  worth 
consideration.    ^ 

One  wiusteful  practide  in  particular  arrests  attention  in  this  connection — 
that  of  putting  a  rug  on  a  co^  at  the  beginning  of  winter  and  allowing  it  to 
remain  there  for  several  months.  The  cow  derives  no  advantage  from 
rugging  under  such  conditions,  She  swelters  under  it  during  the  warm  hours 
of  the  day,  and  her  natural  resistence  to  cold  is  reduced,  so  that  she  is  more 
liable  to  its  effects  at  night.  Under  the  cover  her  coat  becomes  finer  and  her 
skin  unhealthy  and  itchy,  and  sometimes  even  harbours  lice.  She  is  actually 
penalised  by  her  rug  during  the  day,  and  she  derives  little  or  no  advantage 
from  it  at  night.  •  The  life  of  the  rug,  too,  suffers  by  this  treatment,  for  it  is 
continually  in  use,  and  the  irritated  animal,  rubbing  herself  in  it,  soon  wears 
it  out. 

On  the  other  hand,  if  the  cover  is  removed  during  the  day,  the  coat  thickens 
up  under  the  cooler  temperatTures  of  the  winter  weather,  and  the  cow  feels 
the  full  advantage  of  it  when  it  is  put  on  in  the  evening.  The  skin,  too,  is 
kept  clean,  for  the  cow  is  able  to  scratch  and  lick  herself  during  the  day,  and 
the  rug,  being  hung  up  for  a  few  hours,  dries  off  and  sweetens,  and  any 
necessary  repairs  can  be  effected  before  the  damage  becomes  too  extensive. 

Rugging  is  a  practice  of  solid  value,  but,  like  many  other  things,  it  requires 
to  be  done  properly  to  yield  its  full  profit. — J .  A.  Robertson,  Herdmaster. 


Ants  in  a  Bee- hive. 


Although  the  little  black  ants  rarely  disturb  a  colony  of  bees  to  any  extent, 
it  would  be  as  well  to  have  tliem  removed  if  they  are  inside  the  hive.  The 
ants  should  be  brushed  out,  the  hive  set  up  on  pegs,  and  a  tarred  rag  wound 
round  each  peg  to  prevent  their  re-entry.  For  the  destruction  of  these  ants 
in  their  nests  when  on  the  ground,  mix  1  oz,  of  borax  and  |  lb.  sugar  boiled 
for  three  minutes  in  sufficient  water  to  produce  the  consistency  of  thin 
honey.  This  mixture  can  be  placed  anywhere  in  the  track  of  the  ants  and 
they  will  generally  disappear,  as  it  acts  as  a  poison  to  the  young.  The  bees 
will  not  take  the  mixture,  owing  to  it  being  repellent  to  their  taste. — 
W.  A.  GooDACRE,  Senior  Apiary  Inspector. 


A  North  Coast  correspondent  writes  :  "  I  wish  to  thank  the  Department 
for  their  valuable  Gazette.  I  have  derived  great  benefit  in  a  hundred 
different  ways  by  reading  and  practising  what  the  Gazette  teaches,  and  I  look 
forward  .to  it  every  month." 
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Chats  about  the  Prickly  Pear* 

No.  4. 


J.  H.  MAIDEN,  I^.O..  F.R.S.,  F.L.S., 
Goyemment  Botanist  and  Director,  Botanic  Gardens,  Sydney. 

Prickly  Pear  as  Stock  Food — (continued). 

A  FEW  extracts  from  reports  by  stock-ownei'S  as  t6  the  value  or  otherwise  of 
pear  for  feed  may  be  of  intei*est  at  this  stage.  They  were  mostly  addressed 
to  myself,  and  were  written  during,  or  within  the  recollection  of,  droughty 
times.  They  are  the  opinions  of  experienced  men,  but  whHe  they  were  valitl 
at  the  time  they  were  written,  it  does  not  follow  that  they  would  express 
the  opinion  of  the  writei-s  to-day.  Some  of  the  reports  in  regard  to  pest  pear 
are  unfavourable  and  some  are  favourable. 

Perhaps  I  might  explain  that  at  one  time  I  could  see  but  very  little  or  no 
good  in  pear  ;  now,  I  find  more  good.  I, do  not  say  it  is  a  first-class  fodder 
by  any  means,  but  I  do  say  that  it  possesses  certain  properties  in  this 
direction  which  ^hould  encourage  ts  to  combine  pear-feeding  and  pear- 
clearing  in  the  same  operation.  We  have  a  good  deal  to  learn  yet  as  to  the 
best  appliances  to  use  in  handling  pear — chopping  it,  burning,  &c. — and 
how  to  wisely  feed  it  to  stock.  We  do  not  even  know  the  breeds  of  cattle 
which  will  flourish  best  on  pear,  though  in  Southern  Italy  they  have  found 
a  Holstein  cross  do  well  on  it. 

1.  Scone,  N.S.W.— During  the  1902  drought  we  were  feeding  between  J, 000  and 
1,200  cattle,  out  of  which  we  lost  500  or  600  head.  We  do  not  think  much  of  it  as  a 
food  for  cattle,  and  if  we  had  not  discontinued  using  it  we  would  have  lost  the  lot.  Re 
treating  of  the  pears — first,  we  cut  all  the  tender  leaves  only  and  carted  same  to  a  large 
dam  where  we  had  four  400-gallon  ship  tanks  cut  in  halves,  which  we  used  as  boilers. 
We  put  the  leaves  of  the  pears  into  these  tanks,  together  with  a  little  rock  salt,  and 
boiled  same  for  four  hours.  After  that  time  we  took  out  and  let  cool ;  when  cool  we  carted 
and  spread  out  in  paddock  for  cattle  to  eat.  They  soon  got  tired  of  these  and  we  then 
tried  tbem  mixed  with  molasses,  but  it  did  not  have  the  desired  eftect.  The  majority 
of  cattle  that  died,  when  opened,  contained  a  big  ball  of  the  pear  fibres. — Bakkwell 
Bros. 

2.  Municipality  of  Mxtuwellbrooh — In  reply  to  your  in(|uiry  re  the  value  of  the 
prickly  pear  as  a  cattle  food,  I  have  to  state  that  a  prominent  local  dairyman,  Mr.  Jas. 
Wilkins,  writes  that  he  has  been  using  prickly  pear  as  fodder  at  different  times  during 
the  past  fifteen  years,  and  prepared  it  in  three  ways,  viz.,  by  roasting,  boiling  and 
steaming,  and  is  convinced  that  if  aairy  stock  be  fed  on  pears  so  treated  before  they,  get 
into  low  condition,  they  will  not  only  live  but  milk  fairly  well.  The  best  results  are 
obtained  by  "  chaffing,"  or  cutting  the  pears  into  very  small  pieces.  Stock  will  not 
fatten  on  this  food,  but  after  being  sustained  on  it  they  will  quickly  improve  in 
condition  when  supplied  with  more  nutritious  fodder. 

The  Mayor  (Mr.  Alex.  Weidmann),  who  has  also  had  experience  with  the  pears  as 
cattle  food,  states  that  good  results  are  obtained  by  mixing  the  pears  with  hay,  lucerne, 
chaff  or  pollard.  The  greatest  objection  to  the  pears  when  not  cut  small  is  the  fact  that 
cattle  thus  fed  experience  much  difficulty  in  chewing  the  cud,  on  account  of  the  fibrous 
nature  of  the  plants.     This  drawback  may,  however,  be  obviated  by  chaffing  the  pears. 

The  Council  did  not  clear  the  common  of  pears  by  the  residents  using  them  for  fodder 
some  three  years  ago,  as  the  demand  was  not  equal  to  the  supply,  but  for  some  weeks 


408  Agricultural  Gazette  of  N.S.W.  [June  2,  1920. 

past  have  had  a  man  engaged  in  cutting  and  roasting  pears  for  the  horned  cattle  on  the 
common,  there  being  little  or  no  grass  thereon,  owing  to  the  dry  weather ;  and  the  said 
cattle  by  being  thus  fed  have  kept  in  fair  condition. 

Experience  accordingly  shows  that  prickly  pears  make  a  useful  but  inferior  fodder, 
even  when  prepared  as  described,  but  can  be  used  with  advantage  in  time  of  drought  as 
a  substitute  for  better  food*  cattle,  like  mankind,  being  able  to,  to  some  extent,  adapt 
themselves  to  circumstances  in  the  matter  of  sustenance. — Pierce  Healy,  Council  Clerk, 
8th  .January,  )906. 

3.  1  find  that  this  plant  was  much  used  as  fodder  during  the  drought  of  1902,  and  is 
now  being  used  by  many,  owmg  to  prevailing  dry  weather  and  absence  of  natural  grasses 
and  herbage.  On  inquiring  from  those  who  are  using  it,  I  find  that  it  is  a  last  resource  ; 
in  itself  it  has  little  or  no  value  as  a  fodder  plant.  Cattle  will  eat  when  compelled  to  by 
hunger,  but,  being  of  a  greMy  nature,  it  cannot  be  properly  masticated  by  horned  cattle. 
A  local  dairyman,  by  boiling,  then  chopping  and  mixing  with  lucerne  or  oaten  chaff,  is 
using  a  considerable  quantity  daily,  approximately  12cwt.,  and  with  this  mixture  is 
fee<linc  a  small  dairy  herd  for  the  supply  of  fresh  milk  locally. 

I  interviewed  tliree  graziers,  Mr.  J.  C.  White,  of  Edenglassie,  Mr.  C.  E.  Doyle,  of 
Dartmouth,  and  Mr.  Parbury,  of  Satur.  These  men  used  the  pear  rather  extensively 
during  the  disastrous  drought  of  1902,  and  are  unanimous  that  as  a  fodder  plant  it  has 
a  very  low  value,  and«is  used  as  a  last  resource.  It  helps  to  keep  stock  alive,  but  if 
they  are  weak  their  digestive  organs  will  not  allow  of  this  food  being  used  with  good 
results. — O.  G.  NoRroN,  District  Assistant  Engineer,  Muswellbrook,  19th  January,  1906. 

The  attitude  of  the  Hunter  River  stockowners,  who  "  have  had  more  ex- 
perience of  prickly  pear  than  the  graziers  of  any  other  part  of  Austraha,"  is 
recounted  in  an  article  by  the  late  Mr.  R.  T.  Keys,  of  Muswellbrook,  in  the 
Sydney  Stock  and  Station  Journal  (reference  mislaid)  and  reproduced  in 
the  Queensland  Agricultural  Journal  for  August,  1908,  page  61.  It  is  con- 
demnatory of  the  use  of  the  pear  as  fodder. 

The  following  two  reports  are,  however,  more  favoui-able  : — 

1.  In  the  Agricultural  GazHU  for  June,  1897,  Mr.  J,  O'Shea.'of  Singleton,  protested 
against  the  Government  ordering  the  destruction  of  the  prickly  pear,  and  stated  how 
valuable  a  supply  would  be  during  the  then  droughty  time. 

2.  I  fed  eighty-five  cows  for  three  months  this  sumnrer  on  prickly  pear  and  a  very 
little  bran  and  they  did  well  on  it, 

I  was  peremptorily  ordered  by  Government  to  destroy  my  prickly  pear.  I  boiled  it 
all  down  for  my  cows  and  it  was  my  most  valuable  fodder.  I  had  three  400-gallon  tanks 
for  boiling  it,  and  besides  my  cows  had  seventy  pigs  which  had  nothing  else  for  that 
time,  and  they  did  famously  on  it.  My  bulls  kept  in  show  order — with  a  little  bran 
mixed. 

The  two  pests,  prickly  pear  and  Aristida  ramosa  [a  coarse  grass,  J.H.M.],  carried  my 
stock  through  the  worst  of  the  drought,  and  I  don't  know  what  I  should  have  done 
without  them.  I  must  say  a  good  word  for  them. — Sylvester  Brownk,  Minembah, 
Whittingham,  1st  January,  1908. 

Mr.  Browne  was  the  introducer  of  Rhodes  grass  and  other  grasses  to 
Australia,  and  one  of  the  most  distinguished  of  our  experimenters  with  fodder 
plants. 

Further  accounts  of  prickly  pear  as  a  fodder  are  available  from  two  farmers 
in  the  Campbell  to  wn-Camden  district. 

1.  In  1895,  Mr.  J.  F.  Gorus,  of  Eschol  Park,  Minto,  near  Campbelltown, 
used  the  prickly  pear  on  the  property,  boiled  with  meat  and  refuse,  for  pigs, 
combining  this  with  pear-clearing  operations.  (See  this  Gazette  for  October, 
1896,  page  658.)  Pear  was  used  as  an  auxiliary  food  for  nearly  200  pigs  for 
several  months.  Mr.  Gorus  speaks  favourably  of  his  experiments — he  fed 
his  pigs  and  exterminated  the  pear. 
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2.  In  February,  1908,  I  visited,  by  invitation,  the  dairy  farm  of  a  well 
known  gentleman  in  the  Camden  district  (the  late  Mr.  F.  W.  Downes, 
M.L.A.)  who  had  been  utilising  the  local  pest  pear  for  twelve  months 
previously.  So  fai-  as  I  know,  the  food  value  of  this  pear  is  much  the  same 
as  that  of  the  Indian  fig  pear  {Opuntia  fi':U8-indica) , 

To  convey  the  pear  he  used  slides  5  feet  6  inches  long  and  4  feet  6  inches 
wide.  One  slide  filled  half  a  400-gallon  tank,  these  vessels  being  cut  into 
two  for  the  purpose  of  preparing  the  pear.  These  half  tanks  stand  on  bricks, 
with  a  fire  underneath,  and  the  pear  becomes  more  or  less  cooked,  a  little 
water  being  used.  Three  braji  bags  loosely  packed  with  lucerne  hay, 
and  also  8  bushels  of  bran  are  provided  for  each  two  half  ttmks.  At  feeding 
time  the  cows  were  yarded,  and  a  heaped-up  kerosene  tin  of  the  above  pear 
was  put  into  each  cow's  trough.  The  cows  were  then  admitted  into  the 
stable.  There  was  no  confusion.  Each  cow  deliberately  walked  to  her  own 
particular  trough,  ate  every  particle  of  pear,  &c.,  and  then  licked  her  lips  for 
more. 

There  is  no  doubt  that  this  pear  mixture  is  palatable  to  the  cows;  to 
what  extent  the  pear  alone  is  nutritious  it  is  impossible  to  sa}',  from  the 
above  experiments.  I  asked  the  enterpiising  owner  some  time  afterwards  : 
"  The  pear  is  a  food ;  do  you  like  it  on  your  property,  or  would  you  rather 
be  without  it  V     He  replied  at  once,  "  I  would  rather  be  without  it." 

One  other  ^testimony  may  be  quoted,  that  of  a  fai-mer  nearly  .300  miles 
west  of  Sydney  : — 

I  have  cultivated  Ojmntia ficus-indica  for  pears  as  feed  for  stock,  and  find  that  cattle 
keep  it  eaten  down  till  it  dies  if  allowed  unrestricted  access  to  it,  and  I  consider  it  a 
useful  fodder  plant.— John  Allisox,  "Fresno,"  Ouhbo,  lltli  March,  1914. 

A  Texan  Method. 
The  following  account  of  the  experience  of  Mr.  J.  C  Glass,  a  Texan  stock- 
owner,  as  recorded  in  U.S.  Bulletin  No.  74,  p.  39,  may  be  usefully  compared 
with  the  experience  of  one  or  two  of  the  farmers  and  pastoralists  quoted 
above.  Except  in  certain  districts,  we  in  Australia  probably  do  not  know 
how  to  feed  prickly  pear  to  stock  : — 

1.  The  feeding  was  begun  after  cattle  had  begun  to  die. 

2.  Feeding  was  practised  to  keep  cattle  alive,  not  to  fatten  them. 

3.  The  pastures  were  worked  continually,  and  a  watch  was  kept  for  weak  cattle.    - 

4.  The  stronger  cattle  in  the  feed  pens  were  constantly  being  replaced  by  weaker  ones 
from  the  pastures. 

5.  From  1  lb.  to  1^  lb.  of  cotton-seed  meal  was  fed  to  each  animal,  in  addition  to  all 
the  chopped  pear  it  would  eat. 

6.  All  except  the  very  weak  cattle  were  allowed  the  run  of  the  pastures. 

It  will  be  seen  from  these  statements  that  the  stock  obtained  some  feefl  in  addition  to 
the  pear  and  meal,  even  from  the  brush  pastures  where  they  were  dying  before  the 
feeding  began.  No  attempt  was  made  to  do  anjthing  but  keep  tlie  animals  alive 
until  the  drought  was  broken.  An  effort  was  made,  however,  to  give  the  cattle  all 
the  pear  they  would  eat.  As  nearly  as  can  he  estimated,  therefore,  80  acres  of 
excellent  pear  furnished  a  full  ration  for  an  average  of  800  head  of  cattle  for  a  period  of 
six  months. 
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Queensland  Experience.* 

In  the  Sydney  Mail  of  9th  August,  1 902,  is  a  picture  of  cattle  from 
Womblebank  Station  (Queensland)  fattened  on  prickly  pear.  It  is  stated 
that  •'  these  bullocks  settled  down  on  the  prickly  pear  country  about  two 
years  ago,  when  the  drought  was  beginning  to  be  felt  very  severely,  and  have 
existed  entirely  on  the  pear  in  its  i-aw  state  ever  since,  and  with  hundreds 
of  others  have  done  remarkably  well  upon  the  fodder."  The  Womblebank 
cattle  are  a  credit  to  their  owner,  but  I  must  be  excused  if  I  decline  to 
believe  that  they  got  their  fine  bony  framework  (not  to  speak  of  their  muscular 
tissue)  from  prickly  pear.  No  analysis  that  I  have  ever  seen  shows  phosphates 
in  these  plants  sufficient  for  the  building  up  of  a  fat  bullock.  Water,  of  course, 
they  can  do  without,  for  prickly  pear  contains  about  90  per  cent,  of  that 
useful  beverage.  The  late  Mr.  Dowling,  the  editor  of  the  Mail,  brought  Mr. 
W.  J.  King,  the  manager  of  Womblebank,  to  my  office  for  a  chat.  Mr. 
King  had  brought  these  bullocks  from  Roma  to  Sydney.  He  informed  me 
that  the  bullocks  got  pickings  of  grass,  saltbush  and  scrub,  both  on  Womble- 
bjink  and  on  the  way  down  to  Sydney. 

Tliere  arose  a  furious  controversy,  some  of  which  will  be  found  in  the 
Sydney  Stock  and  Station  Journal  at  the  time,  about  these  Womblebank 
bullocks  and  prickly  pear. 

Mr.  R.  S.  Archer,  the  Manager  of  Giticeraere,  near  Rockbampton,  cele- 
brated for  its  dairy  farm,  wrote  undur  date  25th  November,  1902  : — 

The  dairyman  [i.e.,  certain  dairymen  who  had  spoken  disparagingly  of  prickly  pear. — 
J.H.M.]  must  have  struck  a  bad  sort  of  pear  or  cannot  have  treated  it  properly,  as  we 
must  have  lised  1,500  tons  ati  least  this  season,  and  by  its  use  kept  500  milkers  alivo  and 
our  business  together,  as,  without  it,  we  couldn't  have  faced  buying  chaff  at  £10  a  ton. 
The  pear  has  on  an  average  cost  us  7s.  6d.  per  ton  to  cut,  prepare  and  feed — say  1,500 
tons,  £512  lOs.  Fifteen  hundred  tons  of  pear  etiuals  600  tons  of  chaff  at  £10 -£5,000  ; 
say,  a  saving  of  £4,437  lOs. 

•  Since  the  above  was  written  I  have  seen  for  the  first  time  (10th  May,  1920 1  a  valuable 
bulletin  for  stock  owners,  dated  Ist  May,  1918,  and  issued  by  the  Prickly  Pear  Board 
of  the  Queensland  Department  of  Agriculture  and  Stock.  The  Board  consisted  of 
Messrs.  Cory,  Brunnich,  Graham  and  Quodling.  Had  I  seen  this  bulletin  before  I  would 
have  referred  to  it  in  its  place.  It  is  based  on  experiments  made  by  Mr.  Frank  Smith, 
B.Sc,  formerly  Assistant  Chemist  to  the  Department,  and  the  bulletin  itself  is 
described  as  a  practical  one,  as  setting  out  clearly  and  concisely,  and  in  a  non-technical 
manner,  the  results  of  trials  conducted  at  Wallumbilla,  Maranoa  district,  Queensland, 
of  prickly  pear  as  stock  feed,  and  as  touching  the  existent  value  of  the  plant  and  its 
possible  utility  for  feeding  purposes.     Liter  alia,  the  writer  says  : — 

"  In  revising  the  question  of  applying  data  secured  in  stall-feeding  to  the  case  of 
beasts  running  at  large  in  pear  country,  it  may  be  pointed  out  that  where  the  elemental 
conditions  are  the  same  the  results  will  be  parallel  and  variant  only  in  degree,  also  the 
possible  superior  benefit  to  animals  through  individual  selection  of  feed  was  the  subject 
of  trial,  and  is  estimated.  The  directions  given  for  the  preparation  of  prickly  pear  for 
farm  stock  are  recofnmended,  as  the  rations  embodying  it — prescribed  for  various 
purposes — were  based  upon  experiments  conducted  with  an  aderjuate  number  of  animals 
and  over  considerable  periods. 

"  More  especially  would  attention  be  drawn  to  the  value  of  the  plant  as  a  standby  for 
stock  in  drought.  Its  use,  in  conjunction  with  other  foods,  intelligently  fed  to  stock, 
with  appreciation  of  deficiencies  of  pear  as  a  fodder,  should  assist  in  diminishing  the 
disastrous  losses  hitherto  sustained  by  stock-owners." 

There  is  a  valuable  summary  at  page  21,  and  there  are  illustrations  of  the  effect  of 
pear-feeding  on  both  cattle  and'sheep.  I  believe  it  to  be  the  most  valuable  publication 
of  its  kind  that  has  appeared  in  Australia  so  far.— J.H.M. 
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Our  ration  is  351b.  to  401b.  chaffed  and  steamed  pear,  and  31b.  bran,  per  cow,  and  on 
that  they  keep  in  good  condition  and  average  6  lb.  milk  a  day,  a  little  over  2  quarts, 
which  we  now  retail  at  6d.  per  quart.  Unfortunately,  we  cannot  sell  all  we  have.  The 
other  milkmen  are  mostly  feeding  as  we  are.  At  one  dairy  we  are  boiling  the  pear  and 
3lashing  it  up  with  knives  in  the  troughs,  and  they  eat  it  all  ri^^ht  that  way. 
Unfortunately  there  is  no  pear  at  the  15-mile,  fco  that  we  can  only  cut  oaks  and  vines 
along  the  creeks,  on  which  the  stock  do  not  do  well.  They  held  out  well  till  this  month, 
but  the  last  three  weeks  we  have  lost  a  good  many  breeding  cows-.  We  have  now  cut 
all  the  pear  this  side  of  the  river,  and  are  getting  it  from  North  Rockharapton  at  4s., 
per  ton  delivered  on  trucks.     [This  was  mostly  pest  pear  !— J.H.M.] 

Mr.  G.  L.  Archer,  then  Pastoral  Inspector  of  the  Coiiunercial  Banking 
Cctmpany  of  .Sydney,  in/ormed  me,  on  6th  December,  1906,  that  Mr.  Walter 
Horwoofl,  of  Daaiidine,  Macalister,  Queensland,  fed  prickly  pt^ar  throughout 
the  drought  from  April  to  December,  1902,  to  1,400  cattle.  For  four  months 
they  ha«i  prickly  pear  entirely,  and  thenceforward  1  lb.  bran  per  day  per 
beast.  He  describtKl  it  as  spinescent  inerriiis  (pest  pear),  which  gets  more 
spinescent  in  shelter  of  brigalow  scrub.      [Note  this. — J.H.M.] 

An  article,  "  Prickly  Pear  and  the  Spineless  Cactus  for  Stock  Food,"  by 
Joseph  Burtt-Davy,  Transvaal  Agricultural  Journal,  October,  1909,  page  19, 
is  worthy  of  reference,  because  Mr.  Davy,  a  compettyit  botanist  and  agri- 
culturist, ha.«  had  great  experience  both  in  California  and  South  Africa,  and 
he  compares  American  and  South  African  conditions  and  experience  witli 
pear.     He  quotes  U.S.  Bulletin  74  freely. 

Prickly  Pear  as  Fodder  in  India. 

The  utilisation  of  pear  as  fodder  in  India  is  di.scussed  at  length  at  page  21 
of  the  report  of  tlie  Queensland  Travelling  Commission,  but  the  labour  and 
other  conditions  of  India  very  widely  differ  from  those  on  our  pear  area.s. 
Tlie  very  latest  official  pronouncement  on  the  subject  is  worthy  of  reference. 

There  is  an  article  entitled  "  Cactus  as  a  Fodder  Substitute  "  which  will  be 
found  in  the  Tropical  Agriculturist  for  February  of  the  present  year,page91, 
taken  from  the  Agricultural  Journal,  vol.  xiv,  part  v. 

The   locality   referred   to   is   the   Ahmednagar   district   in   the   Bombay 

Presidency  in  India, and  the  reference  is  made  by  the  Hon.  Mr.  L.J,  Mountford, 

Commissioner  of  the  Central  Division.     He  relat-es  that  ha  has  been  touring 

through  certain  areas  and  inspecting  cattle  camps  and  villages  where  cattle 

are  fed  on  cactus,  that  being  the  name  that  prickly  pear  goes  under  in  India. 

He  is  of  opinion  that  the  villagers  have  a  very  valuable  fodder  adjunct  for 

their  kadbi  (sorghum  stalks)  in  cactus  properly  prepared.     The  local  method 

consists  in  roasting  the  cactus  over  a  village  forge  and  chopping  it  fine. 

Sometimes,  as  a  substitute  for  kadbi,   they  add   2  lb.   of  cotton  "Reed  and 

occasionally  1  lb.  of  chuni  (gram  and  lentil  husks)  to  the  24  lb.  full  seed.     He 

states  that  in  the  camps  and  kitchens  he  visited  lie  found  cattle  eating  the 

stuff  greedily.     Some  cattle  and  buffalo  will  eat  the  prepared  leaves  whole, 

but  chopped  fodder  is  best.     The  people  are  quite  enthusiastic,  and  from 

reports  received  some  villages  have  taken  to  this  fodder  almost  in  a  body. 

Cactus  operations  are  not  new  to  Ahmednagar,  as  they  were  carried  out  in  1912  ;  but 
the  village  busy-body  was  not  absent.  Various  rumours  were  started  which  at  first 
somewhat  impeded  the  campaign,  such  as  that  compulsory  payment  would  be  insisted 
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OB  when  the  cactus  campaign  was  closed  ;  tiiat  the  animals  would  die,  and  when  it  was 
found  that  animals  did  not  die,  that  they  would  die  oflFin  the  rains.  This  prophecy  still 
obtains  among  cactus  opponents. 

Villagers  visit  the  camps  and  kitchens  with  their  cattle,  or  ask  to  be  allowed  to  take 
some  rations  away  to  their  villages  ;  where  possible,  choppers,  bellows  and  prongs  are 
given  them.  Many  come  to  Mr.  Heytz's  bungalow  for  instruction,  and  while  1  was  there 
two  very  fine  cattle  in  splendid  condition  were  brought  by  their  owner  to  be  taught  to 
eat  cswitus.  I  have  seen  cattle  brought  in  by  their  owners  eat  their  ration  for  the  first 
time  straight  away. 

Cattle  which  had  not  the  strength  to  raise  themselves  from  the  groujid  two  months 
ago  in  some  of  the  camps  are  now  able  to  do  light  work  at  the  mhote  and  to  pull  the 
cactus  carts.  Mr.  Beytz  purchased  many  miserable  animals  in  the  last  stage  of 
exhaustion  from  the  butchers  for  a  few  rupees,  and  after  feeding  them  on  cactus  ' 
preparation  has  sold  them  to  the  ryots  for  three  times  the  purchase  money.  Mortality 
was  very  heavy  before  the  cactus  campaign  started.  One  owner  told  me  he  lost  seven 
of  his  cattle  that  he  had  fed  on  grass  purchased  for  Rs.  2,000,  and  that  he  had  last  none 
since  lie  took  to  cactus.    The  mortality  in  the  cactus  camps  has  been  slight.  ' 

At  present  there  are  over  34,000  cattle  feeding  on  cactus,  and  it  would  have  been 
utterly  impossible  to  find  grass  or  kadbi  to  feed  these  cattle.  They  would  require  at 
least  eight  pounds  of  grass  or  kadbi  a  day  (a  low  all-over  daily  average  for  cattle  and 
young  stock) ;  some  272,000  pounds,  or  over  80  lakhs  per  month.  This  amount  of  grass 
could  not  l>e  obtained. 

At  the  Commis.sioner's  request  a  report  from  Lieutenant-Colonel 
G.  K.  Walker,  the  Superintendent  of  the  Civil  Veterinary  Department  of 
the  Bombay  Presidency,  was  made  and  is  attached  to  Mr.  Mountford's 
report.     This  is  what  he  says  : — 

I  have  visited  cattle  camps  in  the  Ahmednagar  and  Poona  districts  where  cattle  are 
being  fed  on  prickly  pear,  and  recently  I  made  a  detailed  inspection  in  the  Ahmednagar 
district  in  this  connection.  I  paid  surprise  visits  to  a  number  of  villages  in  various 
directions  where  the  fodder  was  being  used,  and  vi.sited  certain  camps.  I  also  visited 
the  charitable  6amp  at  Ahmednagar  where  the  cattle  were  being  fed  on  dried  grass  and 
kadbi,  no  prickly  pear  being  used. 

I  can  bear  out  the  Hon.  Mr.  Mountford's  statements  in  every  particular.  There  can 
be  no  doubt  that  cattle  can  be  maintained  on  prickly  pear  when  necessary  without  harm. 
It  is  not  claimed  that  it  ranks  as  a  good  fodder,  and  it  should  be  supplemented  with  a 
certain  amount  of  dried  grass  if  possible,  in  addition  to  some  proportion  of  concentrate. 
Cattle  require  a  proportion  of  green  fodder  to  keep  in  good  health,  and  the  dry  gras.s 
that  passes  as  hay  in  this  country  is  frequently  so  inferior  and  innutritious  that  it  cause.s 
internal  di.sorders,  especially  in  debilitated  cattle.  Animals  have  their  idiosyncrasies,  and 
there  may  be  cases  where  prickly  pear  causes  indigestion,  especially  if  it  is  improperly 
prepared.  It  is  essential  that  all  the  prickles  should  be  removed.  Like  all  green  fodders 
it  jiroduces  some  looseness  in  the  bowels,  which  is  considered  normal  to  cattle  in 
countries  where  green  fodder  is  common.  Any  excessive  looseness  can  be  remedied 
usually  by  supplying  fodder  in  intelligent  proportions.  Diarrhoea  in  cattle  in  the  rains 
-is  common  from  various  causes. 

i  beg  to  say  that  in  my  opinion  the  cactus  fodder  campaign,  particularly  in  the 
Ahmednagar  district,  has  been  a  great  success,  and  that  by  the  aid  of  this  fodder  a  very 
large  number  of  cattle  that  would  otherwise  have  died  have  been  saved.  The  work  in 
the  Poona  district  has  also  been  effectual.  A  very  pleasing  feature  in  this  Ahmednagar 
district  is  the  obvious  satisfaction  of  the  cattle-owners  when  once  they  have  been 
persuaded  to  take  up  the  method.  They  have  learned  to  appreciate  its  advantages,  and 
iu  man3C4)laces  their  own  arrangements  are  well  devised  and  working  well. 


"  A  SOIL  in  good  tilth  is  almost  invariably  a  productive  one,  provided  seasonal 
conditions  are  favourable." — Fraxk  T.  Shutt,  D.Sc,  Dominion  Chemist, 
Canadian  Department  of  Agriculture. 


"  The  Gazette  is  a  great  help.     It  is  often  of  real  service  to  the  man  on  the 
lafid." — An  Ingleburn  correspondent. 
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The  Testing  of  Pure-bred  Cows  in 
New  South  Wales/ 


L.  T.  M.\(  IISNES,  Dairy  Expert. 

The  year  commenced  with  373  privately-owned  cows,  representing  forty-three 
lierds,  under  test.  Government-owned  stock  numbered  eighty,  making  a 
total  under  test  of  453.  There  was  then  every  indication  that  next  report 
would  show  that  lx)th  the  stud  herds  and  the  number  of  cows  entered  had 
been  very  considerably  increased  ;  but  these  anticipations  we?'e  not  realised 
to  the  full  extent  anticipated,  although  the  expansion  has  been  appreciable, 
and  under  the  circumstances  satisfactory.  The  unexpected  severity  and 
•duration  of  both  the  influenza  epidemic  and  the  drought  proved  a  great 
hindrance  to  this  movement.  It  was  only  at  the  beginning  of  1920  tliat  rain 
■came  to  relieve  the  coastal  districts  north  dlkSydney,  the  tablelands,  and  the 
■central- western  areas.  The  effect  of  these  adverse  conditions  is  shown  by  the 
number  of  privately-owned  cows  withdrawn  from  testing  before  the  completion 
^f  their  official  period.  These  numbered  no  less  than  268,  more  than  double 
those  completing  tests  during  the  previous  year. 

The  full  records  show  that  in  spite  of  the  bad  season  and  the  high  price  of 
fodder  (which  in  some  instances  was  almost  unprocurable),  the  average  yields 
compare  not  unfav<)urably  with  the  standards  of  last  year — undoubtedly  under 
better  conditions  previous  averages  would  have  been  reached  or  exceeded. 

The  value  of  hereditary  production  has  again  and  again  been  stressed  at 
these  annual  meetings,  and  is  coming  to  be  recognised  as  the  keystone  to  the 
breeding  of  good  utility  daify  stock.  It  is  therefore  pleasing  to  be  able  to 
record  that  recent  purchases  of  imported  pure-bred  stud  stock  have  been 
made  to  a  great  extent  on  these  lines.  This  course  should  materially  help  in 
advancing  the  productiveness  of  our.  herds. 

A  noteworthy  feature  in  this  connection  is  that  according  to  recent 
English  news  files  to  hand,  English  and  Scottish  breeders  are  now  taking 
steps  to  ascertain  the  fat  production  of  their  stud  cows,  in  addition  to  keeping 
their  records  of  milk  weights.  This  is  evidently  in  response  to  the  general 
demand  from  all  parts  of  the  world  for  full  production  records,  and  it 
indicates  that  a  record  giving  the  weight  of  milk  alone  does  not  meet  the 
requirements  of  buyers.  It  is  a  hint  that  many  stud  breeders  of  dairy 
stock  in  this  State  might  give  attention  to  with  advantage  to  their  future 
sales.  The  testing  movement  is  slowly  and  surely  coming  to  the  front,  and 
the  future  is  for  the  breeder  who  indisputably  demonstrates  that  the  strains 
he  handles  have  high  hereditary  production  to  support  type  and  general 
appearance. 

•Extracted  from  the  official  report  for  presentation  to  the  annual  meeting  of  the 
United  Pare  Bred  Dairy  Cattle  Breeders'  Association  of  New  South  Wales,  covering  the 
year  en,ded  28th  February,  1920. 
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Progress  ijaade  during  the  Year. 
The  actual  progress  made  during  the  past  year  in  the  testing  of  the  stud 
dairy  stock  of  this  State  is  shown  in  the  followinaj  tables  : — 

Privatrly-owxed  Cows  completing  tests  of  273  days. 


Dreed 

Prior  to 

30  June, 

1917. 

Year  ended  28  February. 

Increase  at  1920  over  1919. 

1918. 

1919. 

1920. 

Number. 

Percentage. 

Milking  Shorthorn  ... 

Illawarra        

Jersey 
Oueriisey 
Ayrshire 
Friesian 

147 

579 
37 
34 

44 

19 

7 
14 

... 

48 
6 

28 
9 

20 

13 

120 
103 
69 
18 
44 
21 

72 
97 
31 

9 
24 

8 

150 
Sixteen-fold. 
110 
100 
120 
•61 

Total       

797 

84 

124 

365 

241 

194 

The  total  number  of  privately-owned  cows  tested  to  1st  March,  1920,  was 
1,370.  That  the  number  of  all<frivately-owned  cows  completing  a  273  days' 
test  has  been  trebled  under  such  adverse  circumstances  as  obtained  during 
the  year  is  a  matter  for  congratulation.  The  Illawarra  breeders  are  especially 
worthy  of  commendation  for  the  manner  in  which  they  are  now  submitting 
their  herds  to  testing. 

The  number  of  Government  cows  completing  the  oflBcial  period  was  sixty- 
four.  This  makes  a  total  of  429  for  the  year,  as  against  a  total  of  170  for 
the  previous  twelve  months. 

Summary  of  all  Cows  tested  for  273  days  or  submitted 
for  test  during  the  year. 


Test  .Completed. 

No.  on 

Test  at  1  March 

,1920. 

Total  No.  with- 
drawn during 

Breed. 

Private. 

Oovemment 

Total. 

Private. 

Government. 

Total. 

Milking  Shorthorn.. 

120 

11 

131 

142 

20 

162 

103 

Illawarra    

103 

.     1  ■ 

103 

131 

131 

60 

Jersey 

r.9 

27      - 

86 

39 

27 

66 

78 

Guernsey     ... 

18 

14 

,S2 

3:5 

24 

57 

5 

Ayshire       

44 

8       ' 

52 

41 

2 

43 

16 

Friesian       

21 

21 

13 

13 

10 

Red  Poll     

... 

4 

4 

... 

i 

1 

1 

Total.., 

365 

64 

429 

399 

74 

473 

273 

The  total  number  of  cows  undergoing  test  on  1st  March,  1920,  was 
twenty  more  than  the  previous  years  figures. 

The  number  of  cows  submitted  for  test  in  the  twelve  months  but 
for  various  reasons  (principally  sickrless,  influenza  epidemic  and  drought) 
withdrawn  before  completing  the  official  testing  period,  was  more  than 
double  the  total  number  of  privately-owned  stock  tested  last  year. 
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The  total  number  of  j-ecords  of  cows  ofiiciall}-  tested  for  the  full  period 
since  the  inception  of  the  scheme  in  1913  is  as  follows  :  — 

Number  of'cOmpleted  tests  to  1917           1,314 

„     in  1917-18    233 

„               „     „•  1918-19     170 

,,     „   1919-20     429 


Total  completed  tests  to  1st  March,  1920  ...     2,145 
NuMBRR  of  Privately-owned  Herds  undergoing  Test, 


Breed. 

,  I9ia 

lf»19. 

1920. 

Milking  Shorthorn      j.. 
Illawarra 

4 
2 

13 

10 

18 
19 

•Jersey    ... 

Guernsey 

Ayrshire 

Friesian 

4 

1 
1 

1 

10 

5 

3 

*      2 

14 

7 
7 
3 

Total          

13 

43 

68 

This  marked  increase  in  the  number  of  herds  tested,  especially  as  it  is 
spread  over  all  breeds  and  distributed  throughout  the  principal  dairying 
districts,  is  even  more  satisfactory  than  the  increase  already  commented  on  in 
the  total  number  of  cattle  tested,  because  it  shows  that  the  influence  of  the 
Association's  testing  scheme  is  widening,  and  bocoraing  a  greater  factor  in 
spreading  the  benefits  of  the  testing  movement.  Each  additional  breeder  who 
takes  up  testing  creates  in  his  district  an  atmosphere  appreciative  of  the  value 
of  records  and  of  Jiereditary  production.  Thus  the  value  of  the  pure-bred 
sire  of  production  strain  becomes  better  known,  and  a  greater  demand  is 
created  for  him  over  a  wider  area. 

Average  Tests  of  all  Standard  Cows  Recorded. 

The  average  butter-fat  percentages  for  this  and  the  last  two  years  are 
set  out  in  the  following  table  according  to  the  diflFerent  standard  ages 
adopted  by  the  Association  : — 


Age  Standard. 

Pat  per  cent. 

1917-18. 

1918-19. 

1919-20. 

4  years  and  over           ...         4  "5. 
3     ,,              under  4      ...         4-3  ' 
Under  3  years    ...         ..          4'45 

418 
4-37 

4-48 

411 
4  06 
4  31 

The  averages  for  all  cows  tested  sinee  1915  are  as  follows  : — 
1916-17         ...     4-4  1918-19         ...     4-3 

1917-18         ...     4-5  1919-20         ...     4-14 
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These  tests  are  given  for  the  iiifcormation  of  buyers  of  pure-bred  stocky 
jspecifilly  in  distant  countries,  in  order  that  they  may  have]  an  indication 
sf  the  average  fat-content  of  the  milk  of  the  stock  being  tested  in  New 
South  Wales.  They  also  serve  to  show  that  the  fat-content  as  worked  out 
on  the  averages  of  a  number  of  animals  does  not  vary  to  any  great  extent 
at  the  different  ages  cited. 

Average  Yields  of  Privately -owned  Cows,   4  years  old  and  over. 
Official  Standard,  249  lb.  butter-fat  in  273  days. 


Breed. 


Average  Yields. 


Milk. 


IButter-fat. 


Average  \ 
Te< 


'Above  Standard. 


Naof 
Cows. 


Average 
Fat.  K 


Yield. 


Lowant 
Butter-iat. 


HiKbest 
Butter-fat. 


Milking  Shorthorn 
Illawarra  ... 
Jersey 
Guernsey  ... 
Ayrshire   ... 
Friesiau     ... 

All  Breed.s 


lb. 
7,1 58-5 
6,899-8 
5,348-3 
6,546-2 
6,817-3 
9,.329-4 


7,014-9 


lb. 

per  cent. 

276-4 

3-S6 

40 

276-4 

4-00 

46 

260  4 

4  87 

21 

296-9 

4  53 

■7 

274-7 

4  03 

15 

307-1 

3-29 

9 

282-0 

4-02 

138 

lb. 
27-4 
27-4 
11-4 
47-9 
25-7 
58-1 


lb. 
152-2 
132-9 
141-7 
182-4 
202-0 
216-5 


33- 


132-9 


lb. 
490-8 
490-6 
440-7 
469-7 
433-4 
4100 


490-8 


In  this  class  75  failed  to  reach  the  standard ;  in  other  words,  66  per- 
cent, reached  or  exceeded  the  minimum  of  249  lb.  fat  set  for  mature 
cows,  as  against  84  per  cent,  last  year.  Compared  with  that  year,  too,  it 
will  be  seen  that  the  average  yield  for  all  breeds  is  some  41  lb.  less  in 
butter-fat  and  714  lb.  less  in  milk. 

The  Government-owned  Jersey  cow^  Wagga,  Jasmine,^  gave  this  'year 
9,534  lb.  milk,  600  lb.  butter-fat,  with  an  average  test  of  6-3  per  cent.  This- 
record  is  very  much  ahead  of  any  other  of  her  breed,  and  exceeds  that  of  all 
other  breeds  for  this  year  for  fat. 


Average  Yields  of  Privately-owned  Cows,  3  years  and  under  4. 
Official  Standard,  207  lb.  fat  in  273  days. 


Average  Yields. 

Above 

Standard. 

Yields 

n  Fat. 

Breed. 

Milk. 

Butter-fat. 

Average 
Test. 

No.  of 
Cows. 

Average 
Fat. 

Lowest. 

Highest. 

lb.       ! 

lb. 

per  cent. 

lb. 

lb. 

lb. 

Milking  Shorthorn    ... 

6,818-4 

276-7 

4-05 

14, 

69-7 

178-9 

587-1 

Illawarra         

6,841  8 

269-8 

3-94 

14 

62-8 

142-7 

415-9 

Jersey 

4,672-2  : 

■  229-4 

4-90 

8 

22-4 

147-4 

3.'i2  8 

Guernsey         

6,027-8  : 

272-4 

4-52 

4 

65-4 

243  3 

294-6 

Ayrshire 

6,040-3 

242  0 

4^00 

8 

35-0 

114-7 

288-3 

Friesian           i 

8,475-6 

1 

275-2 

325 

5 

4«-2 

250-4 

301-6 

AH  Breeds 

6,479-3 

260-9 

4-03 

53 

53-9 

114-7 

587-1 
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Here,  13  failed  to  reach  the  standard  out  of  66  tested,  the  percentage 
attaining  or  exceeding  the  minimum  of  207  lb.  fat  being  80-3.  Compared 
with  last  year's  figures  the  average  yield  of  all  breeds  is  practically 
the  same  in  butter-fat,  viz.,  260-9  lb.  as  against  260*26  lb.,  while  the  average 
milk  yield  for  the  last  twelve  months  was  561-9  lb.  greater. 

Taking  the  individual  breeds  of  this  class,  the  present  records  demonstrate 
that .  in  milk  and  butter-fat  the  Milking  Shorthorns,  Guernseys,  and  Frie- 
sians  made  a  big  average  advancement  ;  on  the  other  hand,  Illawarras, 
Jerseys,  and  Ayrshires  averaged  less  in  both  milk  and  fat  than  they  did 
ior  the  year  1918-19. 

Average  Yields  of  Privately-owned  Cows,  under  3  years. 
Official  Standard,  166-lb.  fat  in  273  days. 


PrAoH 

Avera^re  Yields. 

Above  Standard. 

Yields  in  Fat. 

Milk. 

Butter-fat. 

Average 
Test. 

No,  of 
Cows. 

Average 
Fat. 

Lowest. 

Highest. 

Milking  Shorthorn   ... 

lUawarra         

Jersey 

Guernsey         

Ayrshire          

Friesian           

lb. 
6,015-8 
5,628-8 
4,521-5 
4,978-3 
5,563-0 
9,155-0 

lb. 

268-3 
220-3 
2257 
244-0 
228-4 
320-9 

per  cent. 
4-46 
3-91 
4-99 
4-90 
4-10 
3-51 

lb. 

26 

16 
5 
2 

14 
6 

lb. 

102-3 
64-3 
59-7 
78-0 
62-4 

154-9 

lb. 
181-1 
160-8 
153-2 
218-0 
181-3 
222-8 

lb. 
3251 
353  7 
303-0 
2700 
313-1 
431-9 

All  Breeds 

5,976-7 

251-3 

4-20 

69          85-3 

153-2 

431-9 

Out  of  72  tested  only  3  did  not  reach  the  standard,  viz.,  2  Jerseys 
and  1  Illawarra.  The  average  yield  of  all  breeds  is  seen  to  be  218  lb. 
milk  and  24-7  lb.  fat  below  last  year's  record.  Of  the  various  breeds  tested, 
the  Milking  Shorthorns  alone  show  an  increase  over  the  1918-19  average  fat 
for  that  breed,  although  their  average  milk  yield  has  declined.  The  quantity 
of  milk  given  by  the  Ayrshires  is  about  the  same.  The  highest  productions 
in  each  breed  are,  with  the  exception  of  Ayrshires,  below  last  year's  figures. 
The  Ayrshire  section  shows  a  considerable  increase.  No  Friesian  heifers 
were  tested  during  the  previous  term,  but  the  records  in  milk  and  fat  of  the 
leading  four  of  this  breed  put  up  this  year  are  well  ahead  of  all  others  in  the 
class,  and  a  fifth  Friesian  heifer  is  ahead  of  the  leaders  of  the  other  breeds  in 
milk,  while  about  equal  to  their  best  in  fat  production. 

Of  the  Government  stock  tested  in  this  class,  the  best  were  Princess 
May  II,  a  Guernsey  with  4,978  lb.  milk,  287  lb.  fat,  5-7  per  cent,  test;  and 
Eleanor,  a  Jersey,  with  5,175  lb.  milk,  275  lb.  fat,  5-3  per  cent.  test. 

Privately-owned  Cows  Completing  365  Days'  Test. 

Last  year  14  cows  completed  a  365-days'  record,  made  up  of  13  Milking 

Shorthorns  and  1  Illawarra,  a  heifer.     Of  the  former  breed,  3  were  in  the 

junior  class,   2   in   the   intermediate,  and    8   wei-e   seniors.     This  year  15 

representatives  of  four  breeds  completed  the  longer  period,  viz.,  10  Milking 
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Shorthorns,  2  Illawarraa,  2  Guernseys,  and  1  Friesian.  Of  these,  far  and 
away  the  best  yield  was  that  of  the  Guernsey  Tuhp  des  Pres  with  15,759  lb. 
milk,  728  lb.  fat,  4*7  per  cent,  average  test,  followed  by  her  stud  mate 
Betsy  III  of  the  Vanquedor,  with  12,091  lb.  of  milk,  564  lb.  fat,  4-6  per  cent. 
avera.i^e  test.  The  Illawarra  cow.  Duchess  of  N'estlebrae,  is  credited  with 
10,525  lb.  milk,  440  lb.  fat,  average  test  4-1  per  cent.,  while  the  best  of  the 
Shorthorns  was  Minnie  XI,  with  9,489  lb.  milk,  397  lb.  fat,  4-2  per  cent. 
average  test.     All  the  foregoing  were  in  the  class  4  years  and  over. 

Of  those  3  years  and  under  4,  only  Milking  Shorthorns  were  represented, 
of  which  Champion  XTI  was  the  best,  with  8,913  lb.  milk,  352  lb.  fat,  3  9- 
per  cent.  test. 

Amongst  the  6  heifers  which  also  completed  a  365  days'  test,  the  best  was 
the  very  fine  performance  of  the  Friesian,  Woodcrest  Netherland  Queen,  with 
14,460  lb.  milk,  542  lb.  fat,  3*7  per  cent,  average  test.  The  best  of  the 
others,  which  were  all  Milking  Shorthorns,  was  Empress,  with  10,292  lb. 
milk,  410  lb,  fat,  average  test  3*9  percent. 

Government  Cows. 
The  number  of  Government  stock  reaching  the  oflBcial  standard  imder  the 
scheme  this  year  was  64,  as  against  -16  in  the  previous  twelve  months.  The 
number  entered  was  59,  but  5  were  withdrawn  before  completing  273  days. 
The  number  under  test  at  1st  March,  1920,  was  74.  The  dry  season,  which 
has'  already  been  alluded  to  in  its  effect  on  privately-owned  stock,  sinn'larly 
retarded  the  testing  of  those  on  the  Government  farms. 

Average  Yields  of  Government  Stock. 


Avera^fe  Yiolds. 

Above  Standard. 

Yields  in  Fat. 

Breed. 

Milk.         Butter-fat 

Average 
Test. 

No.  of 
Cows. 

Average 

Fat.    ■ 

Lowest. 

Highest. 

4  Years  and  over  :  Official  standard,  249  lb.  butter-fat. 


lb. 

lb. 

per  cent. 

lb. 

lb. 

lb. 

7,335-2 

279-3 

3-81 

9 

30-3 

185-8 

335-8 

5,908-0 

330-8 

5-60 

14 

81-8 

220-3 

599-8 

6,440-6 

348-7 

5-41 

4 

99-7 

301  -2 

461-9 

6,  .336  0 

259-3 

4-09 

3 

10-3 

225-9 

302  0 

5,932-0 

254-6 

4-29 

1 

5-6 

212-3 

362  0 

6,390-6 

294-6 

4-60 

31 

45-6 

185-8 

599-8 

Milking  Shorthorn 

Jersey  

Guernsey 
Ayrshire 
Red  Poll 


All  Breeds 

3  Years  and  under  :  Official  standard,  207  lb.  butter-fat. 
Jersey ...|  4,963-6  |       263-6    |       511     |      4    |     466    1    2211 

Under  3  Years:  Official  standard,  166  lb.  butter-fat. 


279-2 


Jersey              

Guernsey         

Ayrshire          

4,592 
4,573 
4,722 

238-1 
231-4 
205-9 

5-18 
506 
4,36 

6 

10 

3 

1    196-8 

197-1 
206-4 

275-5 
287-3 
239-7 

All  Breeds 

4,629 

225-1 

4-86 

19 

196-8 

287-3 
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Summary  of  Production  Standards. 

The  following  table  shows  the  average  yield  of  all  Government  and 
privately-owned  cattle  that  have  completed  the  273dayb'  tests  during  the 
'last  two  years,    as  compaied  with  the   official  standards  for  the  different 


V 

1919-20. 

1918-19. 

CUu. 

Official 

Standard. 

lb.  fet. 

Averasre             In  excess 
Yield.             Standard, 
lb.  fat             lb.  fat. 

Yield, 
lb.  fat. 

In  6X0688 

Standard, 
lb.  fat. 

4  years  and  over 

3  years  and  under  4  ... 

Under  3  years            

249 
207 
166 

284                   3o 
260i                 53^ 
246                  80 

326 
264 
252 

77 
57 
86 

It  is  once  more  made  evident  that  the  standard  adopted  by  the  Association 
is  not  on  the  high  side;  rather  the  revei-se,  as  it  has  been  considerably 
exceeded  by  the  average  in  all  three  classes  during  the  past  three  years. 
The  above  table  shows  the  position  for  the  last  two  years.  The  calculations 
in  1917-18  were  made  on  the  O'Callaghan  chart  in  terms  of  estimated  butter, 
and  cannot  be  compared  exactly  with  the  foregoing,  but  they  also  show  a 
considerable  excess,  as  follows  : — 

4  years  old  and  over — Standard,  300  lb.  butter. 

Actual  average,  434  lb. 
3  years  old  and  under  4 — Standard,  250  lb.  butter. 

Actual  average,  354  lb. 
Under  3  years  old — Standard,  200  lb.  butter.  ' 

Actual  average,  337  lb. 

During  the  past  three  years,  559  cows  have  been  tested  altogether 
(not  including  Government  stock  in  1917-18);  and  of  these,  467  (83  percent.) 
ha,ve  reached  the  standard  set  for  each  age-class.  It  seems  evident,  therefore, 
that  if  any  revision  of  standards  is  made,  it  should  be  to  make  them  higher, 
certainly  not  lower. 

Herd-testing  Associations. 

The  auxiliary  of  the  herd-testing  movement  among  owners  of  pure-bred 
stud  stock  is  the  testing  carried  out  by  means  of  co-operative  associations 
amongst  dairy  farmers.  One  of  the  main  purposes  of  the  Pure  Bred  Cattle 
Breeders'  Association  is  to  demonstrate  the  maximum  yields  of  stud  cows, 
and  that  heifers  bred  from  them  on  certain  lines  are  liable  to  reproduce  these 
high-production  qualities;  also,  that  bulls  bred  from  approved  sires  and 
select  dams  have  the  capacity  of  begetting  offspring  equally  as  good  or  better 
than  the  foundation  pure-bred  strains  through  which  they  are  descended. 
The  object  of  those  dairy-farmers  who  are  testing  their  herds  is  to  ascertain 
what  every  cow  is  capable  of  doing  over  a  period  of  twelve  njonths  under 
normal  conditions,  in  order  to  be  able  to  know  with  a  fair  degree  of  certainty 
whether  ^ch  is  producing  enough  to  be  a  payable  proposition.       In  this  case 
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the  cost  of  feeding  has  to  be  such  that  a  sufficient  margin  is  left  to  yield  a 
proBt  between  Expenses  and  gross  return.  This  is  not  so  important  with  the 
breeder  of  stud  stock.  He  expects  to  make  most  profit  out  of  the  sale  of  his 
young  stock,  and  he  knows  that  the  gi-eater  the  production  of  the  strain 
he  breeds  from,  the  bigger  will  be  the  prices  he  will  obtain  for  his  heifers  and 
young  bulls — so  that  in  some  cases  it  will  pay  to  get  the  high  production 
records  by  feeding  at  a  cost  that  would  otherwise  be  prohibitive. 

Another  object  the  dairy-farmer  has  in  testing  each  cow  is  to  see  if 
the  heifers  bred  on  the  farm  are  an  improvement  on  their  dams — in  other 
words,  to  put  the  herd  sire  on  trial.  And  it  is  here  that  the  advancement 
of  these  testing  units  is  of  special  interest  to  the  members  of  this  association, 
for  by  their  means  it  is  being  daily  proved  that  if  improvement  is  to  be  looked 
for  with  certainty  in  the  farmers'  herds,  a  pure-bred  bull  from  high-testing 
stock  must  be  used.  To  repeat  what  was  said  in  the  report  presented  in 
1918,  when  writing  of  these  two  branches  of  the  testing  movement :  "  While 
they  are  separate  movements  they ^  are  inter-dependent,  for  the  more  the 
benefits  and  principles  of  testing  are  grasped  by  the  average  dairy-farmer, 
the  more  he  recognises  the  value  of  heredity  and  the  keener  he  becomes  to 
possess  a  bull  which,  besides  being  pure-bred,  is  able  to  prove'  that  he  is 
descended  on  both  sides  from  high-producing  strains,  and  that  he  possesses 
the  ability  to  pass  those  production  traits  on  to  his  descendants."  In  view 
of  this,  some  brief  mention  of  the  present  position  regarding  the  testing  of 
the  ordinary  dairy  herds  will  not  be  out  of  place  in  this  report.  Up  to 
1st  March,  1918,  some  55,000  records  of  individual  cows  Jiad  been  made.  At 
that  time  the  work  was  being  carried  on  with  only  one  unit — 1,400  cows 
strong — because  of  the  war.  Efforts  have  been  made  since  to  revive  the 
suspended  associations,  and  during  1919  some  4,000  cows  were  tested  in  three 
units.  At  the  present  time, there  are  six  units  operating  under  the  direction 
of  the  Tweed-Richmond  Herd-<testing  Council. 

In  addition,  the  butter  factories  in  the  Bega  district  have  recently  taken 
the  matter  up,  and  there  is  already  one  full  unit  (twenty-five  members)  at  work 
under  the  guidance  6f  a  local  butter  factory's  directors,  and  very  shortly 
another,  equally  as  strong,  should  be  operating  through  a  neighboui'ing 
co-operative  dairy  company. 

These  eight  units  should  test  between  them*  this  year  about  8,000 
cows — an  appreciable  increase  from  the  figures  of  three  years  ago.  The 
revival  would  have  been  greater  on  the  North  Coast  but  for  the  dry  season 
that  district  has  just  gone  through,  and  for"  the  continuance  of  the  drought 
in  the  western  districts,  which  has  prevented  the  sale  of  surplus  young 
stock  on  the  coast  to  big  inland  stock-raisers.  The  whole  of  the  coast  is 
over-stocked,  and  only  a  good  season  west  of  the  mountains  will  better  the 
.situation.  Under  these  circumstances,  dairy  cows  are  milking  under  bad 
conditions  as^regards  feed,  and  the  prospects  for  the  coming  winter  are  not 
too  bright.  This  has  been  a  big  factor  in  retarding  the  greater  expansion  of 
herd-testing  amongst  dairy  famiers  there. 
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Three  Native  Beetles  attacking  Orchard 

Trees* 


WALTER  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

The  following  notes  have  been  written  to  illustrate  the  damage  that  three  of 
our  forest  beetles  have  caused  in  orchards  during  the  last  six  months.  The 
photographic  illustrations  will  give  a  very  good  idea  of  the  nature  of  the 
damage  caused  by  each  species.  Mr.  T.  McCarthy,  who  visited  the  infested 
areas  and  carried  out  the  field  investigations,  proposes  to  deal  with  their 
development  and  life  histories,  when  he  has  finished  his  studies  of  their  habits. 
The  average  orchardi^t  usually  waits  until  the  insect  pest  has^  done  all 
likely  damage  to  his  trees  or  fruit  before  he  claims  the  assistance  of  the 
entomologist,  whereas  some  measure  of  control  in  the  first  stages  of  infest- 
ation would  probably  have  killed  or  driven  away  the  invading  insects  before 
very  much  harm  had  been  done.  A  few  suggestions  applicable  for  next  year's 
probable  infestation  may  nevertheless  be  welcome. 

The  Shining  Green  Cockchafer  (Anoplognathus  chloropyrus  Drapiez). 

This  beetle  was  figured  and  described  by  Drapiez  from  New  South  Wales 
in  1819,  in  a  Belgian  journal. 

It  belongs  to  a  typical  group  of  our  Coleoptera,  which  comprises  a  number 
of  large  handsome  lamellicora  beetles,  usually  reddish  brown,  biscuit  brown, 
or  richly  metallic.  They  often  appear  in  the  early  summer  in  immense 
swarms,  and  clustering  over  the  foliage 
of  trees  and  shrubs  soon  denude  them  of 
«very  leaf.  Most  of  them  confine  their 
attentions  to  the  native  vegetation.  I 
have  seen  this  species  in  countless  thou- 
sands covering  the  tops  of  the  young 
gum  trees  on  the  ranges  in  the  Bathiirst 
district,  where  they  are  more  or  less  in 
evidence  every  summer.  Though  in  this 
instance  the  damage  is  caused  by  the 
perfect  insects,  in  other  cases,  under  suit- 
able climatic  and  soil  conditions,  it  is 
the  active  grubs  or  larvae  that  are  the 
pest.  These  are  the  large  white  grubs 
often  turned  up  when  digging  in  the 
suburban  garden.  The  larva  of  an 
allied  species  (Anoplognathus  analis) 
was  described  and  figured  in  the  pages 
of  this  Gazette  in  1901,  as  a  serious 
pest  eating  off". the  roots  of  strawberry 
plants  at  Castle  Hill. 


Dorsal  view  ot  the  Shining  Green 
Coekc  hater  Beetle. 
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f  OUftge  of  Flum  Irees  eaten  by  the  Shining  Green  Coekchafer  Eeetle  {AnojUognalhus  cMoropyrtu), 
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These  beetles  are  popularly  known  as  "cockchafer  beetles,"  though  they 
differ  somewhat  in  structure  from  the  common  British  cockchafer.  In  the 
case  under  observation,  they  last  season  swarmed  into  the  orchard  at  Sutton 
Forest,  and  defoliated  a  large  number  of  plum  trees. 

The  illustration  shows  the  general  form  of  the  beetle,  which  measures 
1  inch  in  length  and  is  broad  in  proportion.  The  upper  surface  of  the  head 
and  thorax  are  a  rich  metallic  coppery  red.  the  wing  covers  are  light  biscuit 
brown,  with  the  undersurface  metallic  green  and  reddish,  clothed  with 
fine  grey  hairs  scattered  over  the  undersurface  and  fringing  the  sides  of  the 
legs. 

The  White  Striped  Weevil  (Perperus  instdaris  Bohm). 
The  genus  Perperus  contains  a  number  of  small  greyish  brftwn  weevils 
that  have  a  wide  range  over  Australia,  two  of  which  at  least  are  well-known 
orchard  pests  in  New  South  Wales.  In  the  early  part  of  th^y  summer  they 
emerge  from  the  soil  where  they  have  pupated,  and  crawling  up  the  tree 
trunks  just  as  the  leaf  buds  are  bursting,  set  to  work  and  eat  the  centre  out 
of  each  bud  as  they  work  along  the  branches.  In  the  pages  of  this  journal  in 
1898  the  writer  described  the  damage  caused  in  this  manner  by  P.  instilaria 
in  the  Gosford  district,  where  the  methods  of  control  adopted — hand  picking, 
and  shaking  the  branches  over, a  sheet  placed  under  the  tree  at  night — soon 
reduced  the  pest. 

*  The  second  specio«  P,  innocuua)  did  a  considerable  amount  of  damage  in 
the  Fairfield  district  to  the  fruit  trees,  and  in  the  Maitland  district  attacked 
and  punctured  many  grapes  just  as  they  were  ripening,  as  well  as  damaging 
the  leaf  buds. 

In  the  present  case,  the  White  Striped  weevil  has  taken  a  new  departure, 
attacking  the  young  branchlets  of  some  small  citrus  trees  and  not  only 
stripping  them  of  their  leaves  but  denuding  them  of  their  bark,  and  giving 
the  infested  trees  a  very  serious  setback. 

If  similar  methods  to  those  of  years  ago  had  been  adopted  at  night  to  clear 
the  young  citrus  trees  as  soon  as  the  first  sign  of  their  presence  was  noticed 
the  damage  might  have  been  greatly  reduced.  An  inverted  funnel-shaped 
bandage  of  stiff  oiled  paper,  fixed  tightly  round  the  tree  stem  just  clear  of 
the  ground,  would  have  trapped  large  numbers,  when  they  could  have  been 
very  easily  collected  and  destroyed  every  morning.  Some  writers  recommend 
spraying  with  arsenate  of  lead,  but  where  the  beetles  are  numerous  and 
hungry,  though  they  eventually  die,  they  have  done  all  the  damagie  before 
that  happens. 

The  Pitted  Apple  Beetle  (Geloptera  porosi  Lea). 
This  beetle,  which  has  appeared  in  the  Gosford  district  in  large  numbers 
and  damaged  the  young  apples  by  gnawing  off  patches  of  the  skin,  as  shown 
in  the  accompanying  illustration,  has  not  previously  been  recorded  as  an 
orchard  pest.  Specimens  sent  to  Mr.  A.  M.  Lea,  of  the  Adelaide  Museum, 
were  identified  by  him  as  this  beetle. 
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Native  Beetles  that  Attack  Orchard  Trees. 

1.  Dorsal  view  of  the  Pitted  Apple  Beetle  {Gdoptera  porosa).  2.  Dorsal  view  of  the  White 

Striped  Weevil  {Perperug  insxdaris).        3.  Side  view  of  the  White  Striped  Weevil. 

4.  Side  view  of  the  Pitted  Apple  Beetle. 
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Twigs  ot  TooBg  Orange  Trees  damaged  by  the  White  Striped  Weevil  {Perperui  imtt!aris). 
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It  is  a  typical  member  of  the  family  ChtysomdUdce,  which  contains  so 
many  of  our  foliage-eating  beetles,  and  until  found  in  the  apple  orchard,  it 
was  a  comparatively  rare  insect  in  the  bush.  Nothing  is  known  about  its 
life  history,  but  like  many  allied  forms  its  larva  is  a  plant-eating  grub,  and 
probably  pupates  in  the  soil.  Moat  of  the  species  of  this  genus  previously 
described  are  more  or  less  tropical  in  their  distribution. 

The  beetle  measures  a  quarter  of  an  inch  in  length.  The  eyes  are  black 
and  projecting  on  the  sides  of  the  head,  which  is  sharply  turned  down  in 
front.     The  head,  thorax,  and  abdomen  are  rich  reddish  brown  ;    the  deep 

pitting  of  the  dorsal 
surface  is  finest  upon 
the  head  and  thorax, 
and  greatly  intensi- 
fies the  metallic 
reflections  from  this 
surface;  the  head  and 
thorax  are  darkest. 
The  legs  and  antennae 
are  brownish  yellow, 
the  swollen  femora 
(thigh)  of  the  hind 
legs  being  a  rich 
metallic  yellow. 

The  damage  caused 
to  the  apples  is  very 
much  like  that  done 
by  a  richly  metallic 
green  lamellicorn 
beetle  (Diphucephala 
colaspoide  i  )  n 
in  Victoria  and  Tas- 
mania, where  under 
normal  conditions  it 
feeds  upon  the  black 
wattle  scrub,  from 
which  it  migrates  into  the  adjoining  orchards.  French  figured  and  described 
it  ("  Destructive  Insects  of  Victoria,  Pt.  II,  1893  ")  under  the  name  of  the 
Cherry  Green  Beetle.  He  recorded  it  damaging  ripe  cherries  in  Victoria, 
but  the  writer  has  seen  it  about  New  Year  gnawing  the  skin  off  the  apples 
in  the  vicinity  of  Hobait. 

Spraying  with  arsenate  of  lead  would  kill  these  beetles,  but  if  they  rest  on 
the  apple  trees  through  the  night,  they  can  be  very  effectively  dislodged  by 
jarring  the  branches  in  the  early  morning,  when  they  are  in  a  semi-torpid 
condition.  They  can  then  be  collected  on  a  sheet  previously  placed  on  the 
ground  under  the  tree. 


Apples  damaged  by  the  Pitted  Apple  Beetle  (Geloptera  porosa  Lea). 
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Safeguarding  Farm  Stock  from  Disease, 

(1)  Pkeventing  the  Introduction  of  Infection. 

/  [Continued  from  page  344.] 


MAX  HENRY,  M.R.C.V.S.,  B.V.Sc, 

Infection  from  Clothing,  &c. 

The  second  means  by  which  infection  can  be  brought  on  to  a  farm  or 
station  is  the  clothing  and  boots  of  persons  who  visit  infected  premises 
and  then  go  on  to  healthy  ones ;  but  any  utensils,  vehicles,  forage,  or 
anything  used  in  connection  with  infected  stock,  or  produced  by  infected 
stock,  can,  under  certain  circumstances,  act  as  a  medium  for. the  introduction 
of  disease.  The  most  important  diseases  so  disseminated  are  anthrax,  swine 
fever,  and  tuberculosis.  Anthrax  has  in  some  countries  been  introduced 
on  to  many  farms  through  infected  forage  or  bonedust,  but  neither  of  these 
means  of  dissemination  has  been  shown  to  be  common  in  this  country,  since 
nearly  all  out  outbreaks  occur  under  circumstances  which  eliminate  the 
possibility  of  such  infection.  The  custom  of  destroying  anthrax  carcases  or 
suspicious  carcases  by  fire  or  deep  burial  without  opening  is  also  responsible, 
without  doubt,  for  some  of  our  immunity  from  such  methods  of  infection. 
Swine  fever  may  be  taken  from  piggery  to  piggery  on  boots  and  clothing,  but 
such  must  not  be  looked  upon  as  the  common  method  of  spread.  Still,  a 
pig  farmer  is  xvell  advised  to  keep  away  froiii  piggeries  where  swine  fever 
exists  or  is  suspected  to  exist. 

One  source  of  infection  of  pigs  and  calves  with  tuberculosis  is  the  custom 
of  feeding  these  animals  on  skim  milk  or  other  milk  products  from  a  creamery 
or  butter  or  cheese  factory.  The  milk  products  from  a  number  of  herds  are 
mixed  there  and  a  few  tubercular  herds  may  contaminate  the  lot.  Such  milk 
products  should  be  boiled  before  being  fed  to  young  stock. 

Contamination  from  Uncontrolled  Agencies. 
Under  the  third  heading  come  certain  uncontrolled  and  almost  uncon- 
trollable agencies  in  the  spread  of  disease  which  deserve  notice  but  cannot 
be  regarded  as  operating  with  great  frequency ;  such  agencies  are  flesh-eating 
birds,  dogs,  and  flies.  It  has  been  shown,  for  instance,  that  the  dog  is  much 
more  resistant  to  anthrax  than  many  other  animals  and  that  he  can  consume 
anthrax  meat  without  necessarily  becoming  afiected,  and  yet,  at  the  same 
time,  pass  out  anthrax:  bacilli  with  the  faeces  and  thus  infect  other  stock. 
This  is  but  one  among  several  reasons  why  stray  dogs  are  «a  nuisance  and 
a  danger,  and  if  the  possibility  is  borne  in  mind  of  the  dog's  near  relatives, 
the  dingo  and  the  fox,  sharing  this  resistance  to  anthrax,  it  will  be  obvious, 
that  we  have  an  agency  in  the  spread  of  disease  very  difficult  to  control. 
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Fowls  are  also  resistant  to  the  disease,  and  in  Souli  America  the 
vultui-e  has  been  declared  capable  of  spreading  anthrax  thiough  the  injection 
of  anthrax  meat  and  the  voidauces  of  the  spores  in  the  faeces.  The  probability 
is  that  this  resistance  is  shared  by  many  others,  including  our  own  carrion- 
eating  birds.  It  would-be  possible,  in  the  case  of  neighbouring  piggeries,. 
for  birds  to  cany  bits  of  garbage  and  food  from  an  infected  sty  to  a  clean  one. 

Flies  have  been  accused,  with  apparent  good  reason,  of  acting  as  occasional 
carriers  of  anthrax  bacilli  and  swine  fever  virus,  and  this  furnishes  another 
reason  for  their  destruction. 

By  Infection  during  Temporary  Absence. 

Aery  few  of  our  diseases  are  liable  to  be  contracted  under  ordinary  con- 
ditions by  an  animal  when  temporarily  off  the  farm,  but  one  at  least  of 
these  few  is  uf  great  economic  iMiportance — t^at  is,  contagious  abortion. 
This  may  be  brought  back  to  a  farm  by  a  bull  loaned  to  a  neighbour  or  a  cow 
sent  to  a  neighbour's  bull  for  service.  These  are  always  dangerous  practices, 
in  districts  where  contagious  abortion  is  rife,  but  they  are  often  unavoidable, 
and  extra  care  should  be  taken  with  such  animals  on  their  return.  The 
bull  should  have  his  sheath  well  syringed  out  with  mild  disinfectant  and  his- 
belly  washed  with  the  same  and  be  kept  from  the  heid  cows  for  a  few  days. 

The  same  process  should  be  carried  out  when  cows  are  taken  on  to  the 
farm  for  service.  It  is  always  desirable  that  such  visiting  cows  should  not 
mingle  with  the  herd  cows.  Cows  which  may  he  served  by  bulls  from  other 
farms  are  a  source  of  trouble,  because  such  a  long  period  may  elapse  before 
syiDptoms  of  abortion  disease  are  evident,  and  isolation  for  such  a  period  is  at 
best  a  continued  source  of  inconvenience  and  frequently  impracticable.  The 
safest  plan  is  not  to  borrow  the  service  of  other  bulls  unless  it  is  known  that 
the  farms  on  which  they  live  are  clean — not  an  easy  matter. 

Horses  are  always  liable  to  contract  strangles  and  influenza,  from  contact> 
with  affected  horses  in  public  stables,  and  on  occasion  from  public  drinking 
places.  Very  little  can  be  done  to  prevent  such  infection.  Cleanliness  and 
good  ventilation  in  the  stables  will  be  of  some  avail. 

By  use  of  an  Infected  Farm. 

In  the  case*  of  certain  diseases  (of  which  tuberculosis,  anthrax,  tetanus^ 
blackleg,  hajmorrhagic  septicaemia,  and  spirochaitosis  of  fowls  are  the  most 
important)  the  farmer's  stock  may  be  infected  by  their  introduction  on  to 
infected  land  or  premises.  Four  of  the  above — tetanus,  anthrax,  blackleg, 
and  baemorrhagic  septicaemia,  the  organisms  of  which  diseases  remain  in 
the  soil  for  long  periods — can  hardly  be  guarded  against  by  any  general 
measures,  except  that  in  the  case  of  blackleg,  if  certain  farms  or  portions  of 
farms  have  a  bad  reputation,  the  use  of  such  areas  for  cultivation  is 
recommended.  There  are  in  most  centres,  wherein  grazing  is  carried  out  on 
a  large  scale,  certain  areas  in  which  anthrax  very  commonly  occurs,  apart 
from  the  sporadic  cases  ^ue  to  forage  and  bonedust  infection.  Such 
outbreaks  are  due  to  soil  infection.     These  areas  are  generally  well  known 
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locally,  and  farmers  on  such  land  are  well  advised  to  take  the  precaution  of 
having  their  stock  vaccinated  against  the  disease  if  there  have  been  in  their 
neighbourhood  any  recent  outbreaks.  The  bacilli  of  tetanus  have  been 
shown  to  exist  in  the  faeces  of  healthy  animals  of  many  kinds,  and  almost 
any  well-manured  garden  soil  may  contain  these  organisms,  although 
certain  countries  and  districts  appear  to  be  more  particularly  infected 
in  this  way  than  others.  The  species  mast  commonly  attacked  with  tetanus- 
are  horses  and  sheep,  and  in  the  vast  majority  of  cases  infection  take* 
place  through  wounds.  Any  wound  in  the  horse,  especially  a  deep, 
punctured  one  and  a  wound  in  the  feet,  should  be  very  thoroughly  cleansed 
of  all  dirt,  disinfected,  and  free  access  of  a"ir  allowed  to  it. 

In  sheep  and  lambs  tetanus  usually  occurs  as  an  epizootic  a  short  while 
after  cutting  and  tailing,  or  shearing.  To  prevent  this,  gare  should  be  taken 
that  all  knives  and  iiistruments  used  are  clean,  and  do  not  come  in  contact 
with  dirt  during  the  operation.  The  wounds  should  be  dressed  with  carbolic 
sheep  dip,  Stockholm  tar,  or  suitable  disinfectant,  and  the  sheds  and  yards, 
particularly  the  latter,  must  be  cletyi.  In  the  ca^e  of  old  yards  this  will 
often  involve  the  removal  of  several  inches  of  the  surface  layer  of  earth  and 
manure,  the  spreading  of  chloride  of  lime,  and  the  laying  down  of  a  fresh 
layer  of  clean  soil  from  some  part  of  the  run  which  has  not  been  used  as  a 
camp  or  yard.  Blackleg  is  not  a  contagious  disease  either  directly  or  through 
intermediary  objects,  but  is  due  to  infection  from  the  soil,  and  there  is  no 
way  of  ascertaJliing  whether  a  farm  is  free  from  the  disease  or  not  except  from 
its  previous  reputation.  If  it  is  known  that  a  farm  is  liable  to  blackleg,  all 
young  cattle  should  be  vaccinated  at  about  the  age  of  six  months,  but 
absolute  prevention  of  the  disease  is  doubtful.  No  other  animal  except 
cattle  is  likely  to  suffer,  though  rare  cases  have  occurred. 

The  conti^action  of  tuberculosis  from  soil  comes  within  a  somewhat 
different  category  to  the  above  complaints,  as  the  soil  infection  is  due  to  direct 
and  more  or  less  recent  infection  by  manure  from  diseased  cattle  and  pigs. 
It  is  naturally  more  liable  to  occur  on  small  farms  where  cattle  are  closely 
confined,  but  here  also  preventive  measures,  which  consist  in  breaking  up 
the  manui-e  to  thoroughly  expose  it  to  the  sunlight  and  in  the  putting  under 
cultiv«,tion  of  the  more  probably  infected  portions,  can  be  most  readily 
adopted. 

As  hsemorrhagic  septicaemia  is  also  a  soil  disease  the  same  disabilities  as 
regards  prevention  exist  as  in  the  case  of  tetanus  or  anthrax.  Spirochaetosis 
of  fowls — an  infectious  disease  spread  by  the  fowl  tick — may  be  contracted  by 
the  birds  if  thoy  are  brought  into  infected  premises.  They  can,  however,  be 
safeguarded  to  a  great  extent  by  thorough  cleaning  of  the  fowl-houses,  spray- 
ing with  kerosene  emulsion  and  confining  the  fowls  to  the  houses  at  ^ight. 
If  the  ticks  are  kept  away,  it  will  not  matter  if  some  of  the  older  fowls 
contain  the  organism  of  the  disease,  since  it  can  only  be  spread  by  the  ticks. 

It  may  be  desirable  to  explain  a  little  fully  what  is  meant  by  isolation,  as 
80  often  cases  are  met  with  in  which  the  farmer  is  convinced  in  his  own  mind 
that  he  has  perfect  isolation,  and  yet  he  is  really  allowing  loopholes  for  the 
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entrance  of  disease  ;  a  wire  fence  between  two  paddocks  does  not  constitute 
isolation.  In  the  case  of  pigsties,  yards  sufficient  to  accommodate  any 
batches  of  pigs  likely  to  be  brought  on  to  the  place  should  be  erected  at  a 
distance  from  the  pigsties  and  in  such  a  position  that  drainage  from  the 
sties  cannot  reach  the  isolation  pens  nor  vice  versa.  This  isolation  pen 
should  not,  if  possible,  be  entered  by  the  men  looking  after  the  pigs  if  there 
is  or  has  been  recently  any  disease  among  the  pigs  already  on  the  farm. 
8o  far  as  cattle  are  concerned,  the  isolation  paddock  should,  if  possible,  be 
separated  from  the  ordinary  cattle  paddocks  by  a  cultivation  paddock  or  by 
a  fenced  road,  or  some  other  space  to  prevent  the  two  lots  coming  in  contact 
over  the  fence. 

If  milking  cows  are  being  isolated  they  should  have  separate  bails.  For 
fowls,  some  provision  should  be  made  apart  from  the  runs  and  pens,  in  which 
the  birds  can  be  kept  until  the  purchaser  is  reasonably  satisfied  that  they 
are  healthy. 

It  may  be  said  with  justice  that  the  above  are  platitudes;  but  in  actual 
experience  it  is  found  that  the  simplest  tnethods  of  preventing  the  introduc- 
tion of  disease  are  widely  neglected,  and  in  view  of  this  and  of  the  number  of 
men  who  know  very  little  about  stock  and  nothing  about  stock  diseases  who 
are  now  going  on  the  land,  it  has  seemed  desirable  to  draw  attention  to  the 
matter.  It  is  recognised  that  many  farmers  commencing  their  work  on 
uncleared  land  have  so  many  jobs  that  claim  priority  that  some  of  the 
measures  indicated  are  not  practicable  for  the  time  being.  When  firmly 
established,  however,  it  should  be  possible  for  farmers  to  take  some  such 
steps  to  safeguard  their  stock. 

(To  be  continued.) 


KA.LE  FOR  Supplying  Green  Feed  to  Poultry* 

The  supply  of  green  feed  for  poultry  is  often  short  during  the  winter  months, 
and  kale  is  a  plant  that  will  furnish  greenstuff  which  will  be  relished  by  all 
poultry  and  pigeons ;  sown  in  February  it  will  produce  plants  from  which 
a  quantity  of  green  succulent  leaves  may  be  gathered  during  the  winter,  while 
later  sowings  can  also  be  made  which  will  secure  a  supply  in  the  early  spring 
months.  I  have  found  kale  capable  of  producing  greenstuff  throughout  the 
year,  but  it  is  at  its  best  during  the  winter  months.  The  variety  grown  was 
Sutton's  Al  Scotch  Kale,  which  is  an  excellent  table  variety. 

As  the  plant  grows,  a  number  of  loose  curled  leaves  are  produced  from  the 
stem,  and  are  removed  for  use  as  they  mature.  Regular  removal  induces  the 
growth  of  fresh  leaves,  though  at  no  one  pulling  should  all  the  leaves  be 
removed.  Once  established,  kale  is  remarkably  hardy,  and  cabbage  moth 
does  not  appear  to  be  troublesome.  A  patch  of  a  hundred  plants  should 
assured  good  supply  of  green  feed  for  a  number  of  fowls. 

The  plants  are  best  set  out  at  a  distance  of  3  feet  by  2  feet  in  rows.  They 
will  stand  liberal  manuring,  and  poultry  or  pigeon  manure  will  be  found 
especially  valuable.  Where  neither  poultry,  pigeon,  nor  farmyard  manure  is 
available  A  mixture  of  equal  quantities  of  .superphosphate  and  blood  and 
bonedust,  applied  at  from  3  to  4  cwt.  per  acre,  will  be  found  useful. — R.  N. 
Makin. 
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Neutralisation  of  Cream. 


L.  T.  MacINNES,  Dairy  Expert. 

The  Department  of  Agriculture  has,  since  1914,  devoted  much  attention  to 
the  investigation  of  the  neutralisation  of  acidity  in  cream  and  milk.  The 
general  adoption  of  pasteurisation  by  New  South  Wales  butter  factories  in 
1916-17  made  a  knowledge  of  neutralisation  compulsory  for  o\xv  factory 
managers  and  butter  makers,  as  the  quantity  of  cream  received  of  acidity 
low  enough  to  be  pasteurised  without  this  process  was  not  sufficient.  The 
average  acidity  of  the  cream  delivered  during  the  colder  half  of  the  year 
would  be  from  "3  per  cent,  to  '35  per  cent.,  while  during  the  warmer  season 
it  would  range  from  ''1:  to  "5  per  cent.,  and  at  times  higher.  Taking  '2  per 
cent,  as  a  mean  average  acidity  at  which  to  pasteurise  with  good  results,  it 
will  be  seen  that  reduction  in  acidity — varying  in  degree — is  required 
throughout  the  year.  In  making  this  reduction  the  greatest  care  is  required, 
and  everything  connected  with  the  taking  of  acidity  tests  should  be  done 
with  exactness. 

The  alkali  solution  used  should  be  of  the  required  standard,  and  its 
strength  checked  from  time  to  time.  "Each  vat  of  cream  to  be  treated  should 
be  first  well  blended  and  then  sampled  and  tested  to  ascertain  the  amount  of 
acidity  present.  After  thoroughly  mixing  with  it  the  neutralising  agent 
used,  a  second  sample  should  be  tested  (say  fifteen  minutes  after  the  com- 
mencement of  the  process  of  neutralisation)  in  order  to  check  the  work  being 
done. 

Want  of  Method  in  Factory  Procedure. 

At  each  of  the  nine  or  ten  dairy  schools  for  butter  factory  employees 
annually  conducted  by  the  Department  (at  which  there  is  an  average  aggre- 
gate attendance  of  120),  instructions  are  given  as  to  the  making  of  these 
tests,  and  students  are  shown  how  to  ascertain  the  strength  of  the  alkali 
solution  used.  Not  only  at  these  schools  but  at  factories  throughout  the 
year  the  staff  of  the  Dairy  Branch  is  continuously  impressing  on  all  con- 
cerned the  necessity  of  exercising  the  greatest  care  in  determining  the 
amount  of  acidity  present.  In  spite  of  this,  however,  there  is  still  too  much 
guess-work  and  a  lack  of  method  in  factory  procedure.  Often  the  acidity 
of  the  cream  is  arrived  at  by  basing  it  on  that  of  yesterday,  and  even 
where  tests  are  made  daily  the  operator  is  frequently  content  with  testing 
the  first  vat  to  be  neutralised  and  using  that  test  to  calculate  the  amount  of 
acid  present  in  all  succeeding  vats  treated  on  that  day.  The  average  em- 
ployee in  a  dairy  produce  factory  does  not  seem  to  be  able  to  grasp  that  the 
smallest  variation — even    one-hundreth    of    1  per  cent. — from  the  correct 

•  Science  Bulletin,  No.  17,  Department  of  Agriculture,  New  South  Wales.  "  Neutral- 
isation of  Cream  :  Rate  and  Amoijntof  the  Reaction  in  '  Flash  '  and  '  Batch  '  (or  '  Hold- 
ing')  Pasteurisers."  A.  A.  Ramsay,  Principal  Assistant  Chemist,  Department  of 
Agriculture. 
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estimate  of  the  acidity  of  a  large  quantity  of  cream  makes  a  difference  in  the 
amount  of  neutraliser  to  be  added,  while  one-twentieth  of  1  per  cent, 
variation  in  600  gallons  of  cream  would  make  a  difference  of  about  3  lb.  in 
the  amount  of  soda  that  would  have  to  be  used  to  reduce  the  acidity 
from  5  per  cent,  to  "2  per  cent.  Over-neutralising,  whatever  the  kind 
of  neutralising  agent  used,  is  mostly  caused  by  this  looseness  or  want  of 
method.  One  of  the  most  important  aids  to  the  advancement  of  the  quality 
of  our  dairy  products  would  be  the  better  scientifip  training  of  those  working 
at  the  factories,  enabling  them  to  have  a  thorough  insight  into  laboratory 
methods  and  to  realise  the  absolute  importance  of  being  exact  in  every  detail 
«nd  of  leaving  nothing  to  chanca 

In  connection  with  the  pasteurisation  of  cream  as  carried  out  in  New 
South  Wales,  the  importance  of  ascertaining  with  accuracy  the  temperatures 
to  which  the  cream  is  heated  cannot  be  too  strongly  emphasised.  No 
thermometer  should  be  used  unless  it  has  previously  been  checked  for  correct 
leading.  Unfortunately  there  has  been  on  the  market  a  class  of  dairy 
thermometer,  samples  of  which  when  tested  have  been  found  to  be  inaccurate 
and  as  much  as  10  degrees  "  out."  Such  an  error  in  temperature  would  mean 
the  diffei-ence  between  making  a  good  or  bad  keeping  butter,  or  between  a 
good  or  bad  flavour  even  in  that  freshly  made.  This  overheating  of  cream 
is  a  frequent  cause  of  inferior  butter  being  marketed,  although  in  some  cases 
the  flavour  arising  from  it  has  been  attributed  to  over-neutralising. 

The  investigational  work  commenced  in  1914  by  the  Department  has  been 
carried  on  from  time  to  time  by  the  Chemist's  and  Dairy  Branches,  and  the 
results  have  been  made  available  to  those  interested  as  soon  as  possible.  The 
investigations  now  under  discussion  were  commenced  by  Mr.  Ramsay  in 
October,  1918,  at  the  request  of  the  Dairy  Branch,  and  the  factory  work  was 
brought  to  a  close  in  February,  1919.  The  results  were  written  up  by  the 
following  May,  but  publication  has  been  dela.yed  by  various  circumstances. 
They  now  appear  in  the  form  of  this  Science  Bulletin. 

Results  of  Experiments  in  Brief. 

The  results  obtained  at  the  different  factories  visited,  where  methods  of 
neutralising  and  pasteurising  were  dissimilar,  varied  considerably ;  this  was 
especially  noticeable  where  different  sized  pasteurisers  of  the  "holding"  type 
were  used.  In  such  cases  neutralisation  was  found  to  be  irregular  and  faulty 
where  the  vats  were  filled  to  cover  the  heating  coil  by  several  (in  some  cases 
8  or  more)  inches  of  cream,  and  where  there  was  a  large  space  between  the  coil 
and  the  sides  and  bottom  of  the  holding  vat.  In  these  machines  the  coils 
are  of  practically  uniform  diameter,  irrespective  of  the  breadth  or  depth  of 
the  vat  into  which  they  are  fitted.  It  was  found  that  the  most  eflBcient 
mixing  of  neutralising  agent  and  cream  was  effected  in  the  500-galIon 
sizes,  where  the  coil  fitted  close  to  the  walls  and  bottom  and  where  the  cream 
did  not  quite  reach  to  the  top  of  the  coil  or  barely  covered  it.        -       ; 

Complete  and  quick  mixing  is  essential  to  good  results — and  this  holds 
good  whether  lim^  or  soda  is  used,  and  under  either  the  flash  or  holding 
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systems  of  pasteurising.  The  assertion  previously  made  that  sodium  bi- 
carbonate is  quicker  in  its  action  than  lime  is  verified  by  the  results  of  these 
investigations  under  the  flash  pasteurising  system,  although  after  fourteen 
hours  the  neutralising  force  of  both  had  been  practically  expended ;  it  was 
also  ascertained  that  after  the  first  few  hours  the  additional  amount  of  acidity 
^neutralised  by  both  of  these  agents  was  very  small.  In  those  cases  where 
the  percentage  of  acidity  registered  showed  an  apparent  increase  contrary  to 
expectation  (No.  3,  Series  B),  not  only  was  the  mixing  of  the  neutralising 
agent  with  the  cream  inefficient  on  account  of  the  structure  of  the 
cream  vat,  but  in  addition  and  apart  from  the  presence  of  carbonic  acid 
gas  (CO 2),  it  is  considered  that  the  overfilling  of  the  vat  was  a  prime 
cause,  as  this  placed  an  obstacle  or  blanket  of  some  8  to  12  inches  of 
cream  above  the  coil,  thus  holding  captive  the  gases  seeking  to  rise  to  the 
surface  and  escape.  Where  the  quantity  of  cream  put  in  was  just  sufficient 
to  reach  to  the  top  of  the  coil  or  leave  it  partially  exposed,  the  abnormal 
condition  of  the  acid  registering  an  increase  instead  of  regularly  decreasing 
did  not  take  place.  Leaving  the  coils  slightly  exposed  is  recommended. 
Care  should  be  taken  when  adding  lime  cream  or  soda  (especially  the  former) 
to  have  it  well  diluted,  and  to  have  it  thoroug,hly  and  quickly  mixed  through 
the  mass  of  the  cream  that  is  being  treated.  It  is  considered  that  while 
good  results  are  obtainable  in  neutralising  by  both  the  flash  and  holding 
systems,  the  former  can  be  credited  with  obtaining  the  more  consistently 
good  results.  The  assumption  is  that  it  is  not  the  holding  system  that  is  at 
fault  but  the  endeavour  to  make  a  standard  coil — used  for  mixing,  heating, 
cooling  and  aerating — fit  vats  of  different  shapes  and  capacities. 

Lime  versus  Sodium  Bi-carbonate. 

Experience  has  shown  that  cream  neutralised  by  lime  will  make  butter  5£ 
a  quality  quite  equal  to  that  of  butter  neutralised  by  sodium  bi-carbonate, 
and  the  use  of  lime  as  a  neutraliser  cannot,  therefore,  be  condemned.  The 
Department  has,  however,  always  cautioned  users  against  the  greater  danger 
incurred  where  lime  is  added,  and,  since  sodium  bi-carbonate  has  once  more 
come  on  the  market  in  large  quantities  and  at  9  reasonable  price  (a  minor 
consideration),  has  recommended  the  use  of  the  latter  in  preference.  There 
are  several  reasons  for  this.  Compared  with  Jime,  soda  is  constant  in  strength 
and  less  liable  to  bring  about  a  change  in  the  butter-fat ;  lime,  even  from  one 
kiln,  cannot  be  relied  upon  for  such  consistency.  The  action  of  lime  is  also 
more  enduring  than  that  of  soda,  and  greater  care  in  adding  it  to  the  cream 
and  in  taking  the  acidity  tests  is  required. 

In  order  to  assist  butter  manufacturers  to  get  more  accurate  results  an 
arrangement  was  made  with  a  firm  of  manufacturing  chemists  in  Sydney 
some  months  ago,  whereby  the  firm  agreed  to  put  up  a  standardised  sodium 
bi-carbonate  in  cartons  of  various  sizes,  each  package  to  contain  "sufficient  to 
neutralise  1  per  cent,  of  acidity  in  100,  300  or  500  gallons  of  cream 
respectively.  If  the  acidity  has  to  be  reduced  by  3  per  cent.,  three  packets 
of  the  size  required  will  be  necessary.  Each  of  these  packets  will  be  plainly 
labelled  to  show  the  weight  of  soda  contained  and  how  much^^acidity  it  will 
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neutralise  in  a  stated  quantity  of  cream.  It  is  understood  that  the  firm  is^ 
willing  to  place  soda,  put  up  in  this  way,  on  the  market  at  the  same  price  as 
that  charged  for  it  in  bulk. 

The  similaT  standardisation  of  lime  has  not  been  considered  on  account  of 
the  reasons  that  exist  against  its  use. 

Experiments  are  now  being  cai'ried  out  in  the  neutralisation  of  cream 
pasteurised  under  both  the  aforementioned  systems,  with  mixed  sodium  bi- 
carbonate and  lime  in  varying  ratios.  The  results  of  these  trials  will  be 
made  known  to  those  interested  in  the  course  of  a  few  weeks. 

Cream  containing  over  -25  per  cent,  of  acidity  should  not  be  pasteurised 
by  the  flash  system  because  of  the  risk  of  curdling,  &c.,  nor  below  -IS  per 
cent,  if  trouble  from  over-neutralising  is  to  be  avoided.  With  the  holding 
system  this  range  can  be  slightly  increased.  It  is  preferable  to  limit  it  in 
both  cases  to  about  *20  or  -22  per  cent.  Soda  can  be  used  with  greater 
safety  at  the  lower  acidities  (under  '2  per  cent.)  than  lime. 


Some  Recent  Publications. 

Copies  of  the  undermentioned  publications  may  be  obtained  by  farmers,  free 
of  cost,  oil  application  to  the  XJnder  Secretary  and  Director,  Department  of 
Agriculture,  Sydney : — 

Science  Bulletin,  No.  17.  Neutralisation  of  Cream  :  Rate  and  Amount  of  the 
Reaction  in  "  Flash  "  and  "  Batch  "  (or  "  Holding  ")  Pasteurisers.  A.  A. 
Ramsay,  Principal  Assistant  Chemist. 

Farmers'  Bulletin,  No.  .36  (Revised  Edition.)  Sorghum.  A.  H.  E.  McDonald, 
Chief  Inspector  of  Agriculture,  and  E.  Breakwell,  B.A.,  B.Sc,  Agrostologist. 

Farmers'  Bulletin,  No.  88  (Revised  Edition.)  Fruit  Preserving:  Canning,  Bot- 
tling, Jam-making,  and  Candying  Feel.     W.  J.  Allen  and  S.  A.  Hogg. 

Grasses  for  Different  Districts. 
,       The  Marking  of  Lambs  (Revised). 

Diseases  of  Lambs  Incidental  to  Marking. 

Rearing  and  Feeding  Poultry. 

Fruitgrowing  under  Irrigation  (Revised). 

The  Banana  (Revised). 

Tank  Sinking  (Revised). 


The  Care  of  Honey  when  Stored. 

If  honey  is  stored  in  a  damp  place,  and  not  thoroughly  sealed  up,  it  will 
absorb  moisture,  and  if  excessive  moisture  is  so  taken  up  the  honey  is  liable 
to  ferment  and  deteriorate  in  value.  Do  not  leave  the  lid  off  the  con- 
tainers, or  leave  honey  exposed  for  any  length  of  time  during  tl  e  late  autumn 
and  winter  months.  If  kept  in  a  dry  place  in  a  sound  containtr  honey  will 
keep  good  for  years ;  it  may  granulate,  but  that  is  not  a  sign  of  deterioration,, 
and  in  such  case  it  may  easily  be  liquefied  by  immersion  of  the  container 
in  hot  water.  Honey  containing  excessive  moisture,  in  contact  with  the 
atmosphere  and  in  a  tinned  container,  will  often  be  stained,  as  the  liquid 
then  has  a  tendency  to  absorb  some  of  the  tin— ^an  event  usually  indicated 
by  a  dark  streak.  Let  the  apiarist  have  his  honey  well  ripened  naturally 
by  the  bees  and  stored  in  a  sound  container  in  a  dry  place,  and  he  w  11 
experience  no  trouble. — W.  A.  Goodacre,  Senior  Apiary  Inspector. 
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Treatment  of  Extracted  Honey. 

W.  A.  GOOD  ACRE,  Senior  Apiary  Inspector. 

Honey  when  first  drained  from  the  honey  extractor  contains  a  certain 
amount  of  wax  pieces ;  it  is,  therefore,  advisable  to  have  a  strainer  fitted  to 
the  top  of  the  honey  tank.  The  honey  is  then  strained  before  entering  the 
tank.  When  the  tank  is  filled  it  should  be  securely  covered,  and  a  sound 
piece  of  cloth  put  over  the  lid  and  fastened  by  strong  string  twitched  tightly 
round  the  ledge  ;  this  offers  protection  from  insects  or  stray  ants  that  might 
happen  to  gain  access  to  the  tank — the  lid  itself  i-arely  fits  as  tight  as  is 
desirable.  The  tank  being  thus  filled  and  securely  covered,  the  honey  should 
be  allowed  to  remain  for  about  four  days,  during  which  time  it  will  clear  and 
will  also  go  through  some  ripening  process  by  evaporation  of  moisture. 

At  the  end  of  four  or  five  days,  if  care  has  been  taken  in  <he  first  instance  to 
have  the  honey  well  sealed  by  the  bees,  the  apiarist  will  have  a  clear,  refined 
product  that  has,  in  the  first  place,  been  ripened  by  the  bees,  then  strained 
and  aUowed  to  clear,  and  further  improved  by  ripening  in  the  tank.  If, 
during  warm,  dry  days,  the  apiarist  is  working  about  the  honey  house,  a 
further  improvement  in  the  ripening  will  take  place  if  th«s  covering  is  removed 
from  the  tank  for  a  time.  Of  course,  this  is  not  practicable  if  there  is  any 
chance  of  bees,  <fec.,  getting  into  the  honey.  The  covering  should  be  replaced 
towards  afternoon. 

When  preparing  to  tin  off,  the  honey  should  first  be  skimmed  and  then 
drained  off  into  the  containers  in  which  it  is  to  be  marketed.  When  the 
honey  is  low  in  the  tank,  the  apiarist  can  tilt  the  tank  towards  the  tap ;  this 
will  allow  a  further  quantity  to  come  out  clear.  When  all  the  clear  honey  has 
been  tinned  off,  the  remainder,  which  will  contain  a  certain  quantity  of  wax 
pieces,  can  be  drained  into  a  small  vessel  with  a  honey  gate  at  the  bottom  ; 
this  honey,  if  warmed,  will  clear  quickly,  and  can  be  tinned  off  down  to  the 
wax  pieces,  which  are  in  the  form  of  scum. 

The  above  is  the  usual  and  effective  method  for  the  treatment  of  extracted 
honey.  In  some  cases  it  is  desired  to  heat  honey  for  the  purpose  of  giving  it 
s.  brighter  appearance  and  extra  density,  and  also  for  blending  purposes. 
The  question  of  heating  honey  is  best  left  to  the  individual  apiarist,  who  will 
be  guided  by  the  taste  of  his  customers,  or  the  quality  desired  for  market. 
Honey  that  has  gone  through  a  correct  heating  process  will  no  doubt  appeal 
to  many  on  account  of  its  appearance  and  density. 

Heating   Extracted   Honey. 
The  correct  time  for  heating  honey  largely  depends  on  when  the  apiarist 
desires  to'  dispose  of  his  crop.     For  instance,  if  the  honey  is  to  be  sold  within 
A  few  weeks,  it  will  be  advisable  to  combine  the  heating  jvith  the  extracting 
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work,  but  where  it  is  intended  to  hold  for  an  improved  market  (usually  the 
winter)  it  is  advisable  to  wait  until  near  the  time  of  dispatch,  for  the  honey 
may  granulate  while  in  store  even  after  the  first  heating,  and  it  is  then 
necessary  to  heat  it  again.  This  double  heating  process  is  likely  tO' 
deteriorate  the  quality. 

The  method  used  for  heating  liquid  honey  depends  on  the  extent  of  the 
production.  Tf  the  apiarist  is  working  on  a  fairly  large  scale  and  desix*es  to- 
market  early,  it  is  advisable  to  install  a  patent  honey  heater,  which  can  be- 
purchased.  The  object  is  to  run  the  honey  from  the  extractor  through  this- 
apparatus,  and  to  heat  it  to  about  150  degrees  Fah.  before  it  goes  into  the 
tank.  After  .such  treatment  the  honey  clears  very  quickly  and  is  less  likely 
to  granulate  within  a  fair  period. 

A  simple  type  of  honey  heater 
that  would  be  useful  to  the  small 
apiarist  is  a  double- walled  vat,  con- 
sisting of  two  plain  single  vats,  one 
being  made  small  enough  to  fit  inside 
the  other,  allowing  a  space  or  cavity 
of  1|  inches  all  round  and  under- 
neath. When  fitted  these  t^o  vats 
can  be  stayed  so  as  to  hold  each 
other  in  position.  A  honey  gate 
should  be  fitted  to  pass  through 
from  the  outside,  so  that  the  honey 
can  be  drained  from  the  inside. 
Fig.  1  gives  some  idea  of  the  con- 
struction. At  the  top  of  the  figure^ 
is  represented  a  small  cup,  by  means 
of  which  the  water  is  poured  into 
the  cavity. 


Fig.  1.— Small  Double-Walled  Vat  (or  heating 
extracted  honey. 


The  outside  vat  can  be  made  of  galvanised  sheet-iron,  and  the  inside  one  of 
tinned  iron.  A  cavity- walled  vat  of  this  type,  with  a  capacity  of  about 
120  lb.,  can  be  set  on  blocks  in  the  honey  house,  and  when  extracting  is 
proceeding  the  cavity  can  be  filled  with  hot  water.  .  After  it  has  been 
ascertained  by  test  that  there  is  no  leakage,  the  honey  is  poured  into  the 
inside  vat  and  a  primus  or  blue  flame  lamp  will  supply  the  desired  heat, 
which  should  not  rise  above  150  degrees.  To  ensure  that  the  heated  water 
shall  circulate  and  the  heat  not  be  confined  to  the  one  spot,  the  flame  siiould  be 
kept  at  a  fair  distance  from  the  bottom  of  the  vat.  As  soon  as  the 
honey  is  heated  it  can  be  drawn  off'  through  the  gate  or  tap.  If  the 
extractor  has  a  large  capacity  the  honey  can  be  run  direct  into  the  heater 
when  the  limit  of  the  capacity  of  the  extractor  is  reached,  though  to  do  so- 
the  extractor  must  be  elevated  a  few  feet  to  allow  the  honey  to  gravitate. 
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To  Liquefy  Granulated  Honey. 
Although  it  is  quite  possible  to  keep  honey  in  a  liquid  form  for  a  fair 
period  by  storing  it  in  a  warm  room  kept  at  an  even  temperature,  there 
appears  to  be  no  practicable  method  that  can  be  classed  as  an  absolute 
preventive  of  granulation.  Some  honey  has  a  tendency  to  granulate  more 
quickly  than  other  honey.  For  instance,  in  New  South  Wales  the  honey  from 
the  peppermint  {E.  amygdalina)  will  readily  granulate,  while  that  from  yellow 
box  {E.  melliodora)  and  ironbarks  will  usually  remain  liquid  for  a  considerable 


Fig.  a. — Vat  in  which  tins  of  Granulated  Honey  can  be  LiqueOed. 

period.  Some  honey  will  granulate  with  a  coarse  grain,  while  other  will  have 
■a  grain  as  fine  as  icing  sugar.  Clover  and  lucerne  honey  has  a  very  fine  grain 
when  granulated  (candied),  while  that  from  some  of  our  eucalyptus  gums  has  a 
coarse  grain.  Generally  the  better  the  quality  the  finer  the  grain.  Granu- 
lated honey  can  be  liquefied  by  immersing  the  tin  in  water  heated  to  150 
•degrees  Fah,,  and  if  the  operation  is  carefully  carried  out  the  quality  is  not 
deteriorated  materially  in  this  first  heating. 

Where  a  small  quantity  is  to  be  treated,  a  single-walled  vat  to  hold  six  or 
«ight  tins  can  be  set  up  on  bricks  so  that  a  fire  can  be  placed  underneath  (see 
Fig., 2).     A  wooden  frame  is  placed  in  the  vat  to  prevent  the  containers  from 
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coming  in  contact  with  the  bottom,  and  water  is  poured  in  to  about  3  inches 
from  the  top  of  the  containers.  The  water  should  not  be  heated  above  1 50 
degrees — about  what  one  can  bear  the  hand  in  for  six  seconds.  Semi- 
granulated  honey  can  be  liquefied  in  about  six  hours,  while  hard  granulated 
honey  will  take  from  twenty-four  to  forty-eight  hours.  Care  must  be  taken 
when  handling  honey  in  this  vat,  not  to  depend  on  the  handles  of  the  con- 
tainers, but  to  have  a  few  holders  made  so  as  to  fit  right  round  the  tin. 
Another  thing  to  remember  when  honey  is  to  be  stored  for  a  period  that  may 
allow  it  to  granulate  again  is  not  to  fill  the  containers  right  up,  for  during 
the  heating  the  honey  will  expand. 

When  larger  quantities  are  to  be  liquefied  it  is  advisable  to  have  a  small 
steam  boiler  and  a  vat  to  hold  about  fourteen  to  sixteen  tins.  A  pipe  will 
deliver  the  steam  into  the  water  in  the  vat  to  keep  up  the  temperature  ;  this 
is  regulated  by  a  steam  cock  to  supply  the  desired  volume.  The  usefulness  of  a 
steam  boiler  on  a  large  apiary  cannot  be  overestimated,  and  second-hand 
ones  are  often  obtainable  at  nogreat  oJitlay.  Steam  can  be  supplied  for  keeping 
the  water  hot  in  the  cappings  reducer,  cleaning  honey  tins,  and  melting 
up  wax  and  old  combs.  It  is  also  an  economical  power  if  an  engine  is  fitted 
for  sawing  purposes,  &c. 


Another  Combined  Spray. 

A  COMBINED  spray  consisting  of  red  miscible  oil  and  washing  soda  has  been 
gaining  in  popularity  in  coastal  districts  of  late,  growers  finding  that  it  acts 
well  provided  it  is  not  used  when  the  weather  is  very  hot  nor  when  drought 
conditions  prevail. 

Commenting  on  the  mixture,  the  Fruit  Expert  writes : — "  The  soda  is 
added  to  the  oil  to  make  the  spray  effective  against  white  wax.  It  has  been 
used  a  good  deal  in  the  Gosford  district  during  the  last  two  or  three 
seasons,  but  after  the  erratic  behaviour  of  miscible  oils  on  citrus  trees  in  the 
past  I  would  not  care  to  recommend  it.     I  still  prefer  the  resin  wash." 


Saunders'  Case-motii  (Metura  elongata). 

The  cocoon  of  a  caterpillar  of  which  he  had  no  knowledge  except  that  it  was 
infesting  his  garden  in  great  numbers  was  recently  forwarded  by  a  corres- 
pondent for  identification.  The  specimen  was  a  cocoon  of  Saunders'  case-moth 
\Metura  elongata).  The  female  of  this  species  never  comes  out  of  the  case  ; 
the  larvae  are  hat^ched  in  it  and  drop  out  through  the  opening  at  the  bottom, 
when  they  immediately  set  to  woi'k  and  form  a  covering  cocoon  under  the 
shelter  of  which  they  feed  and  grow.  As  they  grow  they  add  to  the  cocoon, 
and  when  full  fed  stop  moving  about  and  fix  the  cocoon  to  a  twig.  The  female 
undergoes  a  complete  metamorphosis  in  the  cocoon.  The  male  turns  round 
head  downwards  and  pupates,  coming  out  a  perfect  active  moth,  and 
impregnates  the  female  in  the  cocoon.  When  numerous  they  can  do  a  good 
deal  of  damage  to  foliage. — W.  W.  Froggatt, 
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Collar  Rot  of  Citrus  Trees^ 


C.  0.  HAMBLIN",  B.Sc,  B.Sc.  Agr.,  Assistant  Biologist. 

Collar  rot  is  found  in  many,  if  not  all,  of  the  citrus-growing  countries  of 
the  world.  It  recurs  fairly  frequently  in  Australia,  but,  unfortunately,  often 
escapes  the  notice  of  growers  until  serious  damage  has  been  done.  It  is  with 
a  view  to  calling  the  attention  of  growers  to  a  prevalent  disease  that  these 
notes  are  compiled. 


Base  ol  diseased  tree  showing  "  gumming"  e( 
the  trunk  (on  the  left). 


Spores  ol  the  fungus  (Fmarium  limonis  Briosi), 
after  McAlpine. 


Collar  rot  manifests  itself  most  frequently  by  "  gumming  "  on  the  trunk 
just  above,  or  close  to,  the  ground.  In  many  cases  if  the  area  of  gumming 
is  examined  the  bark  in  the  vicinity  will  be  found  dry  and  brittle.  Trees 
may  be  attacked  at  all  ages.  When  the  young  tree  is  attacked  there  may  be 
chlorosis  or  "  yellowing  "  of  the  leaves,  especially  on  terminal  twigs,  but  with 
older  trees  this  yellowing  may  not  appear  until  the  tree  has  been .  nearly 
ringbarked  at  the  trunk. 

Constantly  in  association  with  the  disease  is  a  fungus  parasite  {Fusarium 
limonis),  which  first  makes  its  inroads  through  an  injury  or  through  water- 
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logged  bark.  The  spores  which  propagate  the  fungus  can  be  washed  down 
irrigation  channels  from  previously  infected  trees,  and  can  be  carried  on  to 
the  land  in  small  anaounts  of  soil.  They  may  be  adhering  to  nursery  stock 
or  soil,  and  in  some  cases  are  carried  from  tree  to  tree  by  the  grower  on 
implements.  This  can  happen  especially  in  treating  diseased  ti-ees  if  care  is 
not  observed  with  the  knife.  In  some  cases  tiny  white  tufts — the  spores  of 
the  fungus — can  be  observed  on  diseased  bark,  but  may  not  be  very  obvious. 
The  fungus  parasite  grows  very  slowly  through  the  tissues  of  the  trunk, 
and  slowly,  too,  accomplishes  the  ringbarking  of  the  tree  if  left  unchecked. 
Sometimes  a  tree  will  set  a  fairly  heavy  crop  before  death.  The  decay 
proceeds  upwards  to  the  stem  and  downwards  to  the  roots. 


Diseased  trunk,  showing;  bark  removed  from 
vxtci';;;;^^^^  Laflected  area. 


A  diseased  tree,  unhealtliy  bark  removed  ; 
bluestone  paste  applied. 


The  "  union  "  of  the  tree  is  sometimes  a  point  of  entry,  and  so  should  be 
kept  well  above  ground.  Care  should  be  taken  to  avoid  injury  to  the  bark 
of  trees,  especially  with  shovels  and  hoes  when  removing  weeds.  It  has  to  be 
remembered  that  the  condition  is  favoured  and  developed  by  bad  drainage, 
while  moistness  of  the  soil  in  immediate  contact  with  the  trunk  is  also 
undesirable.  Under  irrigation  conditions  it  is  never  necessary  to  run  water 
right  up  to  the  tree  trunks,  and  this  should  be  avoided. 

Treatment. 

Where  "gumming"  is  observed  the  earth  should  be  scraped  a^V^ay  from  the 
base  of  the  tree  and  the  whole  of  the  dried  bark  apparently  infected  by  the 
fungus  should  be  cut  away  with  a  pruning  knife,  and  the  wound  painted 
over  completely  with  bluestone  paste. 
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The  bluestone  paste  should  be  prepared  according  to  the  followino- 
formula: — l|lb.  copper  sulphate  (bluestone),  41b.  unslaked  lime,  \^  gallons 
of  water.  The  lime  should  be  slaked  and  brought  to  a  pasty  condition  with 
portion  of  the  water;  the  bluestone  should  be  completely  dissolved  "in'' the 


A  diseased  tree  dying  witli  "  eoilar  rot 


remainder  of  the  water,  after  which  the  two  solutions  should  be  mixed.  If 
the  paste  dries  a  little  on  standing  it  should  be  brought  to  the  necessary 
thinness  again  by  the  addition  of  a  little  more  water.  It  may  be  an 
advantage,  instead  of  replacing  the  contaminated  earth,  to  put  a  little  clean 
sand  around  the  trunk  after  completing  the  treatment. 


ri 

yjBT" 

^j^^^^^^^^ 

^^^^^^^1 

^^^HMSpk. 

i* ' ''  -^^^^1 

^^^1 

^^^^^^^^Hk>'  '^^^  - 

-     -«i 

H^^^HI 

IMHHHHBB^^  j* 

A  bealtby  tree  in  the  same  bloelc. 


In  cases  where  collar  rot  is  too  far  advanced  for  the  tree  to  be  saved  by 
this  treatment  it  should  be  removed  and  burned,  and  the  stump  hole  then 
dry-limed  before  replanting  the  gaps.  In  such  cases  it  would  be  advisable 
to  paint  the  new  tree  with  bluestone  paste  around  the  "collar"  prior  to 
planting. 
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Poultry  Notes* 

June. 


JAMES  HADLINGTON,  Poultry  Expert. 

Perhaps  at  no  time  in  the  history  of  poultry  fanning  in  this  State  have  the 
prospects  for  supplies  of  poultry  food  been  more  precarious  than  at  present. 
This  is  only  too  well  known  to  most  of  those  engaged  in  the  industry,  and 
there  is,  therefore,  no  necessity  to  enlarge  on  that  aspect  of  the  situation. 
However,  poultry  farmers  may  be  assured  that  nothing  that  the  Department 
might  do  will  be  left  undone  in  the  endeavour  to  meet  the  conditions  that 
have  arisen  and  to  make  whatever  provision  lies  in  its  power. 

Confidence  in  the  Industry. 
Notwithstanding  the  gloomy  outlook  in  the  matter  of  food  supplies,  there 
is  still  confidence  in  the  industiy  amongst  those  who  know  it  best.  This 
becomes  evident  when  poultry  farmers  who  have  had  many  years'  experience 
and  who  run  large  flosks  for  egg  production  are  found  buying  up  pullets 
from  less  fortunate  or  less  experienced  poultry  keepers,  paying  9s.  to  1  Is. 
per  pair  for  pullets  that  one  can  only  class  as  medium  to  poor  prospective 
producers.  The  men  who  are  doing  this  know  their  business  so  well  as  to 
leave  no  doubt  that  they  expect  to  make  a  good  return  on  their  investments. 
Not  only  so,  but  a  really  good  class  of  pullet  is  not  obtainable  from  well  run 
farms,  except  at  stud-bird  prices.  What  all  this  goes  to  prove  is  that  the 
men  who  are  financially  sound  and  who  have  the  necessary  experience 
to  get  the  best  results  from  their  flocks  intend  to  hang  on,  knowing  they 
will  probably  come  out  on  top  in  the  end.  It  is  the  small  farmer  with  no 
capital  or  insufficient  experience  upon  whom  the  present  conditions  will 
weigh  heavily  and  who  perhaps  will  be  driven  out  of  the  industry. 

Self  Help. 

There  are  two  ways  in  which  the  poultry  farmer  may  endeavour  to  help 
himself  just  now.  The  first  is  by  carrying  only  such  stock,  both  in  quantity 
and  quaUty,  as  he  can  feed  with  profit,  or  at  any  rate  with  the  minimum 
of  loss;  the  second  is  by  the  whole  of  those  engaged  in  the  industry  using 
substitutes  for  the  present  staple  foods  wherever  possible.  Every  particle 
of  such  substitutes  is  equivalent  to  an  addition  to  our  limited  food  supply. 
Unfortunately  there  appears  little  or  no  prospect  of  cheaper  foodstufis — 
substitute  or  otherwise — because  all  food  supplies  have  a  tendency  to  rise  in 
price  in  sympathy  with  the  staple  foods.  But  what  we  appear  to  be  up 
against  is  not  so  much  dear  feed,  as  shortage  of  feed  in  any  form.  This, 
then,  is  where  the  use  of  substitute  articles,  although  perhaps  not  cheaper, 
will  not  only  assist  us  in  tiding  over  the  crisis,  but  will  keep  prices  from 
soaring  to  the  height  they  might  otherwise  reach. 
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To  turn  to  the  present  possibilities,  however,  it  will  be  remembered  that 
during  the  feed  crisis  of  1915  a  number  of  more  or  less  available  substiuutes 
were  suggested  in  these  notes  as  likely  to  eke  out  to  some  extent  the  then 
meagre  supplies  of  poultry  foods  ;  wodt  more  recently  the  attention  of 
poultry  farmers  has  been  directed  to  the  advisability  of  growing  lucerne  on 
their  farms  wherever  water  is  available — as  is  now  the  case  with  a  great 
number.  The  value  of  lucerne  for  feeding  in  the  morning  mash,  both  in  its 
green  state  and  also  when  made  into  hay  and  used  as  chaff,  was  pointed  out 
in  these  notes  in  February  of  this  year.  Many  poultry  farmers  have 
responded  to  the  advice  thera  given,  but  it  is  safe  to  say  that  hundreds  of 
others  could  have  done  likewise  with  great  profit  to  themselves,  and  could 
have  thus  permanently  relieved  the  food  situation  to  a  considerable  extent. 

General  Food  Substitutes. 

In  regard  to  the  morning  mash  it  is  scarcely  possible  or  advisable  to 
attempt  to  make  a  food  mash  without  the  basis  of  it  being  either  pollard  or 
wheatmeal,  together  perhaps  with  bran.  It  would  probably  be  better  to  feed 
mixed  cereals  alone  than  to  make  a  mash  without  one  or  other  of  these,  but 
a  very  good  mash  can  be  made  containing  only  about  40  to  50  per  cent,  of 
one  or  more  of  those  products. 

For  instance,  if  we  take  say,  45  per  cent,'  of  pollard,  or  pollard,  bran  or 
wheatmeal  combined,  and  add  35  per  cent,  of  chaffed  green  food,  such  as 
lucerne  or  barley,  with  10  per  cent,  of  coconut  oil  cake,  5  per  cent,  linseed 
meal,  and  5  per  cent.  M.I.B.  meat  or  Compo  meal,  we  would  secure  a  very 
well-balanced  mixture  for  the  morning  mash. 

Again,  if  we  start  with  45  per  cent,  pollai-d,  or  that  article  combined  with 
bran  or  wheatmeal,  and  add  15  per  cent,  of  good  chaffed  lucerne  hay, 
another  10  per  cent,  in  the  green  state,  10  per  cent,  coconut  oil  cake,. 
5  per  cent,  linseed  meal,  10  per  cent,  millet  meal  (now  available  in 
Sydney),  and  5  per  cent.  M.f.B.  meat  or  Compo  meal,  another  good 
mash  would  be  secured. 

Then  again,  oaten  pollard  or  wheatmeal  could  take  the  place  of  pollard 
with  very  little  alteration  in  the  balanced  nature  of  the  mash,  and  yet  again, 
boiled  vegetables,  such  as  potatoes,  pumpkins,  mangolds,  &c.,  with  the  water 
drained  away,  might  enter  into  the  composition  of  the  n\ash  to  the  extent  of 
10  to  20  per  cent.     All  these  percentages  should  be  worked  on  weights. 

In  regard  to  the  evening  feed,  nothing  as  yet  known  can  supplant  wheat 
or  maize  or  both  as  the  cereal  portion  of  the  ration,  but  the  meagre  supply 
of  these  might  be  augmented  by  the  use  of  grain  such  as  oats,  barley,  or 
sorghum  or  millet  seeds.  Of  the  latter,  however,  10  to  20  per  cent,  is 
sufficient,  while  oats  might  be  used  to  almost  any  extent,  either  taking  the 
place  of  wheat  or  maize,  or  in  addition  to  them,  preferably  in  the  proportion 
of  one-third  of  each. 

It  would  unnecessarily  overload  these  notes  and  make  them  somewhat  oo 
technical,  and  perhaps  confusing  to  the  layman,  to  give  the  analytical  com- 
positions of  each  of  these  ingredients  so  that  a  balanced  ration  could  be 
worked  out  to  a  nicety  on  these  suggestions  ;  and  what  is  more,  they  could 


444  Agricultural  Gazette  of  ^\S.W.  [June  2,  1920. 

in  any  case  be  only  approximate  without  actual  analysis  of  samples  of  each 
fooLl  to  be  used.  Taking  the  general  averages  of  the  analytical  and 
digestible  constituents  of  each  of  the  foods  suggested,  and  in  the  proportion 
mentioned,  the  balance  should  be  OTfticiently  near  to  conform  to  my  usual 
recommendation  of  one  to  four  and  a  half,  or  one  to  five,  considered  necessary 
for  laying  hens ;  nor  is  it  absolutely  necessary  to  be  so  pi-ecise  in  this 
matter,  taking  into  consideration  the  fact  that  two  individual  birds  might  do 
equally  well  on  a  very  much  wider  or  narrower  ratio. 

Palatability  is,  however,  a  more  vital  issue,  because  if  birds  will  not  eat 
the  food,  even  a  ration  balanced  most  exactly  on  the  basis  of  chemical  com- 
bination would  be  a  failure,  while  a  much  inferior  ration  analytically,  if 
palatably  good,  would  produce  better  results.  It  should  also  be  understood 
tliat  to  force  laying  hens  to  eat  ioo6.  that  is  not  appetising  to  them  will  at 
once  reduce  the  egg  supply. 

It  is  necessarj'  to  warn  poultry  keepers  that  the  use  of  substitutes  of 
which  nothing  is  known  in  regard  to  their  effect  on  poultry  may  lead  to 
serious  trouble.  Cases  have  already  come  under  the  notice  of  the  Depart- 
ment in  which  this  has  occurred. 

The  Hatching  Season. 

Notwithstanding  all  that  can  be  said  on  the  food  question,  the  advice 
given  in  last  month's  notes  to  "  Hatch  as  usual "  still  holds  good.  In  most 
cases,  even  where  stock  has  to  be  reduced,  it  will  still  be  advisable,  so  far  as 
one  can  see  at  present,  to  go  on  with  the  hatching.  Only  a  small  amount  of 
food  is  consumed  by  chickens  during  the  first  two  or  three  months,  and  by 
that  time  it  will  have  become  apparent  what  kind  of  a  harvest  may  be 
expected;  In  any  case  it  is  more  profitable  to  feed  pullets  than  old  hens. 
Moreover,  seeing  that  the  profitable  life  of  the  farm  flock  is  only  two  laying 
seasons,  if  a  poultry  farmer  fails  to  hatch  for  one  season  half  his  profit-, 
■earning  stock  is  lost. 


Hardwood  as  a  Well  Casing. 

*'  I  AM  in  a  position  where  I  can  sink  a  well  through  alluvial  soil  and  get 
water  at  a  depth  of  36  feet.  Bricks  are  unprocurable  locally.  Is  it  possible 
to  get  drain  pipes  4  to  5  feet  in  diameter,,and  is  it  probable  that  they  would 
be  suitable  for  well  casing  with  a  few  feet  of  bricks  at  the  bottom  to  let  the 
water  in  freely  ?  "     The  question  came  from  a  central-western  farmer. 

Concrete  pipes  are  procurable,  the  writer  was  informed,  but  his  location 
would  make  their  purchase  from  Sydney  very  costly.  Under  the  circum- 
stances, the  well  might  be  lined  with  6  inch  by  2  inch  split  or  sawn  hardwood, 
laid  horizontally,  halved  together  at  the  en^Js,  and  secured  with  another 
3  inch  by  2  inch  fixed  in  each  corner  vertically.  If  a  storage  tank  of  5,000 
gallons  would  be  sufficient  for  the  purpose,  a  windmill,  say  10  feet,  on  a 
30-feet  tower,  wit!i  a  3-inch  pump,  would  be  sufficient  to  supply  water  for  a 
small  irri<j;ation  area  or  for  watering  stock. 
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Orchard  Notes* 

June. 


W.  J.  ALLEN  and  W.  le  Gay  BRERETON. 

Planting. 

Provided  the  soil  is  in  good  condition,  well  prepared  and  neither  too  dry 
nor  too  wet,  the  present  month  is  a  good  time  for  planting  all  deciduous 
trees.  The  reasons  for  planting  as  early  as  possible  after  the  trees  are 
dormant  were  pointed  out  in  last  month's  notes. 

Care  .should  be  taken  that  the  roots  of  the  young  trees  are  not  allowed  to 
dry  out  between  the  times  of  digging  up  in  the  nursery  and  planting.  Any 
damaged  roots  should  be  removed  before  planting.  The  centre  of  the  hole 
should  be  kept  high  and  the  roots  spread  around  this  small  mound  with  a 
downward  tendency. 

Use  moist  fine  surface  soil  for  filling  the  hole,  and  see  that  this  is  worked 
in  clo?e  and  firm  around  the  roots.  When  planted,  the  trees  should  be  cut 
back  hard  before  the  buds  burst.  This  is  done  in  order  to  start  the  head 
between  15  and  18  inches  from  the  ground  ;  also  because  some  of  the  roots 
have  been  lost  in  transplanting,  and  those  that  remain  are  not  established 
and  cannot  be  expected  to  maintain  all  the  top  grown  during  the  previous 
season.  A  pamphlet  on  laying  out  and  planting  an  orchard  may  be  obtained 
free  of  cost  on  application  to  the  Under  Secret«iry  and  Director,  Department 
of  Agriculture. 

Pruning. 

All  deciduous  fruit  trees  will  be  in  fit  condition  for  winter  pruning  this 
month.  To  make  the  best  use  of  the  season,  it  is  advisable  to  work  first  on 
the  stone  fruits  that  make  the  earliest  start  in  the  spring,  leaving  the  later 
starting  pome  fruit  for  subsequent  treatment. 

Some  hints  on  pruning  stone  fruits  were  given  in  last  month's  notes.  As 
the  tree  comes  under  very  close  observation  during  pruning,  the  orchardist 
should  keep  a  close  lookout  for  any  pest  or  disease  that  may  be  attacking  it, 
marking  the  tree  for  special  treatment  where  necessary. 

Orchard  Burners. 

It  is  as  well  to  draw  attention  again  to  the  use  of  orchard  burners ;  this  is 
the  cheapest  method  of  disposing  of  the  prunings.  Directions  for  converting 
an  old  square  iron  tank  into  a  burner  were  published  in  the  Agricultural 
Gazette  for  June,  1918. 

Winter  Spraying. 

The  annual  winter  application  of  lime-sulphur  (winter  strength),  or 
Bordeaux  mixture,  for  the  control  of  peach  leaf  curl  can  be  delayed  untU 
July,  except  in  the  case  of  early  blossoming  varieties,  such  as  Bell's 
November,  or  Edward  VII,  which  should  receive  their  application  now. 

Though  Bordeaux  mixture  is  equal  to  lime-sulphur,  if  applied  while  the 
trees  are  dormant,  for  the  control  of  peach  leaf  curl,  the  latter  is  preferred, 
as  it  also  checks  the  spread  of  San  Jose  scale. 

Harvesting. 
If  prices  warrant,  it  is  well  to  lighten  the  load  of  orange  trees  by  marketing 
the  fruit  that  is  coloured  and  up  to  size.     Lemon  trees  should  be  gone  over 
regularly,  and  any  fruit  picked  that  is  fit. 
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Agricultural  Bureau  of  New  South  Wales. 

SUGGESTED  SUBJECTS  FOB  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoka  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches. 

Have  you  considered  the  extension  of  your  cultivated  area  in  view  of  the 
reduction  of  live  slock?  Following  any  improvement  in  the  weailier  and  soil 
conditions,  what  methods  of  preparing  land  quickly  for  hurried  somngs  of 
wheat  or  other  crops  would  you  adopt  to  ensure  a  profitable  crop?  Under 
adverse  circumstances  practices  become  justifiable  that,  are  not  the  best  in  better 
seasons.  Hence,  catch-crop  methods  have  sometimes  to  be  adopted.  What 
would  yours  be  ? 

What  methods  of  feeding  sheep  have  you  adopted  during  the  past  few  months  ? 
Hoiv  have  you  fed  grain — by  placing  it  in  troughs  or  throwing  it  on  the  ground — • 
and  what  quantity  per  head  have  you  aUowed  as  a  maintenance  ration  ?  In  the 
handling  of  the  fiock  have  you  made  any  attempt  to  separate  the  weak  from  the 
strong  animals,  or  the  ewes  with  lambs  at  foot  from  those  that  remained  empty  ? 

Have  you  ever  tried  seeding  wheat  on  a  maize  fi>eld  without  ploughing,  using 
the  disc-ctdtivator  as  a  means  of  preparing  the  seed-bed  ? 

Have  you  found  winter  spraying  with  lime-sulphur  effective  against  erinose 
in  the  grape  vine  ? 

Which  has  given  you  the  better  results  in  the  control  of  mildew  in  apples — 
winter  sprayitig  with  lime-sulphur  or  with  Bordeaux  mixture  ? 

Have  you  considered  what  substitute  feeds  for  poultry  could  be  grown  in  your 
district?  There  are  many  crops  that  would 'be  of  valu^  in  different  parts  of 
the  Slate  ;  what  one  should  do  well  in  yours,  and  what  methods  would  you  adopt 
of  planting,  harvesting,  and  feeding  it  ? 

DEMONSTRATION  HIVE  FOR  BEE-KEEPERS. 

Arrangements  have  been  made  for  the  loan  to  branches  of  the  Agricultural 
Bureau  of  a  complete  hive,  together  with  samples  of  b^e-keeping  material, 
with  the  object  of  enabling  members  interested  in  the  subject  to  see  the 
correct  way  of  fixing  the  supers,  &c.  In  addition  to  the  hive,  the  collection 
comprises  super  frames,  foundation  comb,  mailing  cage  for  queens,  &c.  Full 
information  will  accompany  the  package.  Applications  (which  should  *be 
addressed  to  the  Under  Secretary  and  Director,  Department  of  Agriculture, 
Sydney)  will  be  dealt  with  in  the  order  in  which  they  come  to  hand,  and  the 
material  will  be  sent  from  one  branch  to  another,  the  receiving  branch  in 
each  cjise  being  asked  to  pay  the  small  amount  of  the  freight. 
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REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural,  Bureau,  the  Department  does 
not  necessarily  endorse  the  opinions  expressed. 

Albury. 

A  packing  demonstration  was  given  by  Mr.  W.  le  Gay  Brereton,  Assistant 
Fruit  Expert,  on  2nd  March,"  and  proved  one  of  the  most  valuable  demon- 
strations ever  held  in  the  district.  Mr.  Brereton  also  visited  a  number  of 
orchards  on  the  following  day,  and  tl^e  interest  taken  by  growers  was  very 
keen  indeed. 

The  show  conducted  by  the  branch  was  a  decided  success;  considering  it  was 
such  a  dry  season  the  quality  of  the  fruit  was  excellent.  There  were  over 
900  entries,  and  over  £130  was  taken,  the  expenses  amounting  to  nearly  £90. 
The  best  of  the  exhibits,  together  with  photographs  of  the  district,  were  sent* 
to  Cliallis  House,  Sydney,  where  they  attracted  much  attention. 

Blacktown. 

At  a  special  meeting  held  on  10th  April  it  was  decided  to  postpone  the 
second  exhibition  from  M^.y  until  September. 

Clovass. 

The  annual  meeting  was  recently  held  when  the  election  of  the  oflSce-bearers 
took  place,  the  following  gentlemen  being  chosen  : — Chairman,  Mr.  Garret 
Long ;  Vice-chairmen,  Messrs.  J.  K.  McDonald  and  R.  A.  Watterson ; 
Treasurer,  Mr.  D.  B.  Lynch. 

The  election  of  secretary  was  postponed  until  the  next  meeting. 

Coraki. 

The  chit-f  subject  of  discussion  at  the  meeting  held  on  20th  April  was 
the  proposed  agricultural  exhibit  to  be  staged  by  members  at  the  local  show. 
The  season,  since  the  early  part  of  the  year,  has  been  particularly  favourable, 
and  this,  coupled  with  the  enthusiasm  of  members,  ensures  a  record  exhibit, 
for  the  promotion  of  which  an  active  organising  committee  has  been  at  work. 

Cordeaux-Goondarin. 

The  monthly  meeting  of  this  branch  was  held  on  29th  April,  and  was 
attended  by  fifteen  members.  It  was,  decided,  to  establish  an  experimental 
plot  for  potatoes  and  maize,  &c.,  on  Mr.  F.  March's  farm,  and  to  ask  the 
Department  to  allow  Mr.  Makin,  Inspector  of  Agriculture,  to  visit  the  farm 
and  select  a  suitable  site  so  that  the  necessary  preparatory  cultivation  may 
be  carried  out. 

It  was  also  decided  to  join  the  Kellyville  branch  in  opposing  the  proposed 
orchard  tax.  Members  failed  to  see  why  the  Fruitgrowers'  Association 
should  be  the  only  body  allowed  to  collect  the  tax,  when  in  various  districts 
branches  of  the  Bureau  were  doing  very  much  better  work  than  other  organi- 
sations. 

The  erection  of  a  hall  in  which  to  hold  meetings  was  discussed,  and  the 
secretary  was  instructed  to  collect  data  with  this  end  in  view. 
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^  Cotta  Walla. 

On  6th  April  Mr.  J.  E.  O'Neill  read  an  interesting  paper  on  the  use  of  a 
pure-bred  sire  in  a  dairy  herd.  He  pointed  out  that  a 'good  paying  herd 
could  be  built  up  from  a  foundation  of  ordinary  cows  by  the  consistent  use  of 
a  pure-bred  sire.  With  over  2,000,000 .cows  in  Australia,  whose  average 
production  was  not  half  what  it  might  be  if  proper  methods  of  selection, 
breeding  and  management  were  followed  by  their  owners,  the  subject  was 
important.  It  was  essential  that  the  bull  should  be  of  a  good  producing 
strain,  and  the  performances  of  his  dam  and  of  the  family  as  far  back  as 
possible  should  be  known.  A  good  dam  and  a  good  grandndam  went  a  long 
way  in  establishing  the  quality  of  a  bull,  provided,  of  course,  that  his  sire 
was  also  of  a  good  strain. 

Dural. 

The'  questions  in  the  Agricultural  Gazette  for  March  were  brought  before 
the  members  at  their  meeting  on  26th  March,  and  a  useful  discussion  ensued. 

At  the  meeting  held  on  30th  April  the  questions  in  the  April  Gazette  were 
considered.  Growers  expressed  the  opinion  that  the  ground  should  be 
ploughed  as  soon  as  possible  after  bacvest  operations.  Several  spoke  of  the 
good  eflfects  of  frequent  cultivation  for  retention  of  moisture. 

Growers  were  quite  unanimous  that  fumigation  stood  alone  as  a  means  of 
destruction  of  scale  insects.  In  their  opinion  no  other  treatment  was 
comparable  to  it.  Whether  this  method  was  'cheaper  than  spraying  depended 
upon  the  material  used  in  spraying.  Several  contended  that  it  was  as  cheap 
to  fumigate  as  to  spray  with  oils.  Even  though  spraying  with  some  sprays 
might  be  cheaper,  growers  contended  that  by  far  the  best  value  for  the  money 
spent  was  obtained  by  fumigation. 

Kellyville. 

At  the  usual  monthly  meeting  on  3rd  May,  a  lecture  was  given  by 
Mr.  H.  Reid  on  the  blooming  of  deciduous  trees  in  winter.  He  was  accorded 
a  hearty  vote  of  thanks  for  a  useful  contribution. 

The  annual  pruning  demonstration  'was  conducted  by  Mr.  W.  Le  Gay 
Brereton,  Assistant  Fruit  Expert,  at  Mrs.  Agnew's  orchard  on  7th  May. 
The  attendance  was  good  and  valuable  suggestions  were  offered. 

Lidcombe. 

At  a  meeting  on  19th  April,  Mr.  L.  Rumble  delivered  a  lecture  on 
vegetable  growing.  He  advocated  thorough  work  at  the  outset  of  any  such 
enterprise,  and  good  drainage.  When  manure  was  being  dug  in,  it  was  a 
good  plan  first  to  dig  in  half,  and  a  fortnight  later  to  apply  the  balance  ;  this 
ensured  more  thorough  distribution.  Seedlings  should  not  be  raised  in  very 
rich  soil,  or  they  suffered  a  severe  check  when  transplanted  to  poorer  land. 
Useful  information  on  the  crops  to  sow  at  different  times  was  also  given. 

In  the  discussion  that  ensued  a  good  deal  of  further  information  was 
aflforded  by  several  membei-s. 

March. 

The  usual  monthly  meetij;ig  was  held  on  28th  April,  when  general  business 
was  disposed  of. 

Matcham. 

A  meeting  of  this  branch  was  held  on  Ist  May,  when  eighteen  members 
attended.  After  the  disposal  of  general  business,  a  discussion  took  place  on 
co-operative  buying  of  manures,  seeds,  &c. 
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Middle  Dural. 

The  members  of  this  bi*anch  met  on  20th  April.  It  was  decided  that  the 
manurial  experiment  work  be  carried  out  at  Middle  Dural,  and  that  the 
orchard  of  Mr.  C.  W.  Roughley  be  recommended  as  most  suitable.  It  was 
further  recommended  and  suggested  that  the  Department  carry  out  the 
experiment  on  different  soils,  and  on  all  varieties  of  fruit  (summer  and  citrus). 

Milbrulong. 

A  meeting  was  held  on  18th  March,  whpn  the  secretary,  Mr.  J.  M.  Gollasch, 
read  a  paper  on  the  hand-feeding  of  sheep,  in  which  costs  were  considered  in 
particular.  The  feeding  of  1,000  sheep  with  different  feeds  was  estimated  as 
follows : — 

£   s.    d.  . 

Silage  ration  ;  .30  cwt.,  at  6d.  pel  cwt 0  15     0 

Wheat  alone  ;  8  bushels,  at  48.  6d.  per  bus.    ...  ...         ...      1   18     0 

Wheat  and  hay  ration  ;  4  bushels  wheat,  at  4s.  6d.  per  bus., 

and  15  cwt.  hay,  at  3s.  per  cwt.     ...         ...         ...  ...     3     3     0 

Wheat  and  chaff  ration  ;  4  bushels  wheat,  at  4s.  6d.  per  bus., 

and  12  cwt.  chaff,  at  48.  per  cwt.  ...      ' 3    6    0 

The  figures  were  regarded  as  interesting,  in  that  they  showed  that  silage- 
is  by  far  the  cheapest.  The  majority  of  members,  however,  thought  the  cost 
of  producing  silage  (lOs.  per  ton)  was  too  low,  and  that  the  price  of  hay  3s. 
per  cwt.),  after  keeping  for,  .say,  two  years,  and  allowing  for  waste,  was  too 
high.  One  member  related  that  in  1902,  on  one  station,  half  the  sheep  fed 
on  silage  were  lost. 

l)EPARTMEMTAL  NoTE. — The  Chief  Inspector  of  Agriculture  remarks  that  on  the 
experiment  farms  silage  is  usually  conserved  at  a  cost  of  rather  less  than  10s.  per  ton. 
It  depends  upon  the  nature  of  the  season,  but  as  a  rule  it  is  better  to  build  up  stocks  of 
silage  in  years  of  heavy  growth.  For  sheep  farming,  silage  should  be  regarded  as  a 
reserve,  and  in  most  years  should  not  be  required  at  all.  Of  course,  where  crops  are 
light  the  price  would  be  increased.  In  feeding  silage  to  sheep,  allowance  must  be  made 
for  the  labour  entailed  in  doing  so. 

In  all  cases  that  have  come  under  notice,  the  results  from  feeding  silage  have  been- 
excellent,  sheep  improving  in  condition,  and  no  losses  occurring.  The  lo.*ses  on  the 
station  referred  to  may  have  been  due  to  the  sheep  being  put  on  the  silage  when  in 
verj'  weak  condition  and  hungry.  Danger  attaches  to  any  sudden  change  of  feed  under 
such  conditions.  During  the  present  drought  large  numbers  of  sheep  have  been  fed  oa 
silage  with  very  satisfactory  results. 

At  the  meeting  on  12th  April,  Mr.  C.  C.  Crane,  Organizing  Inspector  of 
the  Agricultural  Bureau,  gave  an  address  on  co-operation  and  farm  economics. 
Great  interest  was  shown,  and  numerous  questions  were  asked,  and  answered 
to  the  satisfaction  of  all  present.  It  was  suggested  by  the  members  that  if  a 
successful  season  resulted  this  year,  a  co-opprative  store  should  be  built  early 
in  1921.     Meanwhile  information  is  being  gathered  on  the  subject. 

Moss  Vale. 

A  very  enjoyaVde  afternoon  was  spent  on  9th  April,  when  about  twenty 
members  of  the  Moss  Vale  Agricultural  Bureau  met  Mr,  E.  Breakwell, 
Agrostologist  of  the  Department  of  Agriculture,  (^  the  property  of  Mr.  F.  G. 
Hayes. 

Ml".  Breakwell  pointed  out  the  various  grasses  growing  in  the  pastures  and  their 
respective  values.  It  was  found  that  there  was  quite  a  number  of  good  native  grasses,  and 
that  several  desirable  introduced  grasses  were  also  abundant.  .Attention  was  directed  in 
a  special  way  to  red  clover,  which  Mr.  Breakwell  had  noticed  lately  to  be  seeding  well 
wherever  it  was  grown.    This  answered  the  one-time  objection  of  farmers  to  this  pasture 
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plant ;  apparently  some  insects  were  at  work  effecting  fertilisation  of  clover,  and  the 
result  seemed  to  be  that  a  paddock  of  it  wquld  now  be  more  permanent  owing  to  the 
numerous  young  plants  produced  by  the  seed.  It  was  also  remarked  that  cocksfoot  when 
mixed  with  clover  produced  a  finer  growth,  and  was  less  tussocky  than  when  grown  alone. 
A  paddock  of  rye  grass  on  Mr.  J,  Wallis' property  was  also  inspected.  It  had  been 
sown  in  drills  last  year  with  an  oat  crop.  The  presence  of  weeds  led  Mr.  Wallis  to 
remark  that  drill  sowing  of  rye  grass  was  not  as  good  as  broadcast  sowing. 

In  the  evening,  Mr.  Breakwell  addressed  a  number  of  local  farmers  on  the 
growth  of  new  grasses  and  fodder  plants,  urging  a  more  hearty  co-operation 
with  the  Department  in  the  work  that  is  being  done. 

Mount  Eeira. 

The  office-bearers  of  the  above  branch  for  the  ensuing  year  are  as  follows  : — 
Chairman,  Mr.  J.  Porter  ;  Vice-chairmen,  Messrs.  0.  Yates  and  Jas.  Porter; 
Hon.  Secretary  and  Treasurer,  Mr.  W.  Yates  ;  committee,  Messrs.  J.  Hayes, 
G.  Lewis,  H.  Brown,  F.  Walker,  C.  Buckle  and  A.  C.  Brown, 

Penrose-Kareela. 

A  valuable  demonstration  on  apple  packing  was  given  by  Mr.  W.  le  Gay 
'Brereton,  Assistant  Fruit  Expert,  on  10th  March. 

The  usual  monthly  meeting,  which  was  attended  by  fifteen  members,  was 
held  on  13th  March,  when  matters  of  interest  to  local  fruitgrowers  were 
discussed. 

At  the  meeting  on  13th  April,  the  winning  of  prizes  at  the  recent  Sydney 
Royal  Show  was  discussed,  among  other  things  mentioned  being  the  points 
in  which  the  branch  had  been  strong  and  those  in  which  it  was  weak,  as 
•  shown  by  the  score  card.  All  concerned  were  naturally  very  well  pleased  at 
having  secured  first  prize,  it  being  the  first  time  the  branch  had  entered  an 
exhibit  at  the  show. 

Those  members  who  had  been  mainly  responsible  were  thanked  for  the 
success  achieved.  It  was  resolved  to  place  an  exhibit  in  one  of  the  shops  in 
.the  city  on  the  occasion  of  the  visit  of  the  Prince  of  Wales. 

Quaker's  Hill. 

The  usual  monthly  meeting  of  this  branch  was  held  on  1st  May.  As  a 
result  of  the  efforts  of  the  branch,  the  Blacktown  Shire  Council  is  likely  to 
take  steps  to  proclaim  stinkwort  a  noxious  weed. 

Discussion  of  several  matters  of  local  interest  took  up  the  evening. 

Springside. 

At  a  meeting  on  30th  March,  some  very  interesting  reflections  on  the 
results  of  1919  operations  were  read  by  Mr.  'jT.  C.  Bowen. 

Mr.  BowKN  remarked  tliat  the  paddocks  that  were  ploughed  early  for  that  season 
were  those  that  had  given  the  most  satisfactory  crops,  those  ploughed  just  before 
•sowing  giving  very  poor  yields  or  resulting  in  failures,  and  this  notwithstanding  that 
the  soil  that  was  worked  late  seemed  to  be  in  the  better  condition.  To  get  the  full 
benefit  of  the  work)  the  soil  must  be  in  a  friable  condition  and  moist  enough  to  encourage 
the  development  of  the  bacteria  which  carry  out  their  function  in  the  top  few  inches  of 
soil  and  which  are  thus  enabled  to  prepare  plant-food  in  the  seed-bed.  He  pointed  out 
the  advantages  of  deep  ploughing  and  producing  a  fine  seed-  bed  with  the  clods  on  the 
surface,  leavmg  the  finer  particles  of  soil  beneath  to  be  pressed  down  into  a  firm  bed  in 
which  the  roots  could  gain  a  good  hold  ;  a  very  fine  or  dusty  surface  should  be  avoided, 
as  it  became  set  and  hard,  and  the  seedlings  could  not  break  through.  He  considered 
that  if  the  land  was  very  dry  at  sowing  time,  it  was  safer  to  get  the  seed  oats  in,  but 
planting  must  be  shallow,  for  if  sown  deep  the  seed  might  be  partly  germinated  and 
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never  grow  properly.  With  wheat  he  preferred  Bot  to  sow  until  the  ground  was  moist 
eTiough  to  germinate  it  at  once,  his  experience  being  that  it  it  was  sown  in  a  dry  fine 
seed-bed  and  heavy  rain  came,  a  great  deal  of  the  young  growth  failed  to  come  through, 
and  the  stand  was  a  thin  one.  He  found  that  crops  sown  on  land  in  a  fairly  rough 
condition  on  the  surface  did  much  better  at  the  start  than  those  on  a  very  fine  surface, 
the  air  being  able  to  circulate  around  and  among  the  roots,  and  evaporation  being 
prevented.  In  the  spring,  when  the  land  could  be  worked,  there  was  a  surface  that  the 
roller  and  harrows  could  act  on,  killing  all  small  weed  seeds,  and  leaving  a  mulch  of 
loose  soil  among  the  growing^crops. 

St.  John's  Park. 

At  the  meeting  held  on  16th  April,  Mr.  M.  J,  Seccombe  lectured  on 
tillage,  and  demonstrated  the  presence  of  soil  bacteria  good  and  bad.  Mi*. 
Seccombe's  lectures  are  becoming  very  popular  with  local  residents. 

Stratford. 

A  meeting  of  thirteen  members  of  this  branch  was  held  on  10th  April, 
when,  after  the  general  business  had  been  disposed  of,  a  discussion  took 
place  on  the  dairy  cow  and  successful  dairying. 

The  secretary,  Mr.  Deards,  in  opening  the  subject,  said  three  things  were  necessary, 
(1)  a  good  type  of  cow  (pure-bred  or  nearly  so,  and  a  Jersey  for  preference)  ;  (2)  a  good 
property  on  which  ample  supplies  of  winter  fodder  could  be  grown  ;  and  (3)  the  use  of 
the  Babcock  tester  and  the  scales,  so  that  each  animal's  production  should  be  known. 
Tlie  farmer  who  tried  to  dairy  without  a  tester  was  labouring  in  the  dark,  and  where 
small  lioldings  existed  only  the  best  cows  should  be  kept.  Testing  once  a  year  was  not 
sufficient,  but  by  testing  and  weighing  for  six  months  reliable  data  could  be  obtained. 

Mr.  H.  T.  Perrin  also  advocated  individual  testing.  They  would  not  then  be  buying^ 
each  other's  culls. 

Departmental  Note. — The  Dairy  Expert  remarks  that  much  depends  on  the 
inherited  productiveness  of  the  cow  herself  and  the  feeding.  Being  pure-bred  does  not 
necessarily  mean  being  of  production  strain.  Many  grade  cows  yield  more  at  the  bucket 
than  their  better-bred  mates.  The  point  is  that  the  purer  the  breeding,  the  more 
prepotent  the  animal  is.  It  is  therefore  essential  to  liave  inherited  production  in 
addition  to  long  pedigree  and  type. 

In  grade  herds  the  use  of  a  pure-bred  bull  of  this  class  would  improve  the  average 
yield,  and  by  continuing  to  breed  on  such  lines,  a  high-producing  herd  could  be  built  up. 
It  is  most  advisable  to  settle  on  the  breed  that  it  is  intended  to  develop,  and  adhere  to 
it — not  constantly  to  change  the  breed  of  bull  used  in  the  herd,  as  is  sometimes  done  by 
dairy-farmers. 

In  the  bulletins  annually  published  by  the  Department,  the  production  records  of 
hundreds  of  pure-bred  stock  of  each  dairy  breed  are  made  available.  These  can  be  had 
by  dairy-farmers  or  branches  of  the  Agricultural  Bureau  on  application,  and  act  as  a 
guide  to  intending  purchasers  of  herd-book  sires  bred  on  production  lines. 

The  general  use  of  the  grade  bull  cannot  be  too  strongly  condemned. 

The  exhibit  staged  by  the  branch  at  the  Gloucester  show  was  a  great 
success,  and  aroused  much  interest.  The  exhibit  contained  twenty-six 
varieties  of  artificial  grasses,  six  di  fodder,  twelve  of  maize,  and  sample 
bales  of  lucerne  hay  and  Sudan  grass  hay.  In  addition,  many  varieties  of 
carrots,  tomatoes,  beet,  parsnips,  cucumbers,  grammas,  potatoes,  sweet 
potatoes,  tfec,  were  shown.  Apples,  pears,  persimmons,  walnuts,  medlars,, 
quinces,  oranges,  &c.,  were  also  displayed. 

As  a  result  of  the  above  display,  the  local  Press  have  suggested  the 
formation  of  other  branches  in  the  district. 

At  a  meeting  on  1st  May,  the  high  cost  of  living  and  the  means  by  which 
it  could  be  met  were  discussed.  It  was  urged  that  more  vegetables  should  be 
grown,  some  members  contending  that  in  this  respect  farmers  were  very 
negligent,      Mr.    Germon,  •  a   baker,  quoted   the   case  of  a  customer  who, 
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though  having  a  large  household,  was  among  the  smallest  consumers  of 
bread  in  his  round.  The  reason  was  that  the  person  in  question  grew 
unlimited  supplies  of  vegetables. 

The  secretary  ur^ed  that  every  farmer  should  grow  vegetables.  The 
Australian  generally  should  be  more  self-supporting. 

Tallong. 

A  fruit-packing  demonstration  was  given  by  Mr.  W.  le  Gay  Brereton, 
Assistant  Fruit  Expert,  under  the  auspices  of  this  branch  on  11th  March, 
and  was  much  appreciated. 

The  district  was  very  successful  with  its  apple  display  at  the  Sydney  Royal 
Show,  taking  about  forty  individual  prizes,  and  also  second  prize  for  the 
district. 

The  usual  monthly  meeting  was  held  on  1st  May,  when  several  orchard 
matters  came  up  for  discussion.  \^.  complaint  Was  voiced  that  the  Railway 
Commissioners  were  making  an  excessive  charge  on  empty  return  cases. 

Thyra-Bunaloo. 

General  business  was  transacted  at  the  monthly  meeting  on  17th  April, 
and  arrangements  were  made  for  the  business  for  subsequent  meetings. 

Tingha. 

On  29th  January  Mr.  W.  W,  Froggatt,  Government  Entomologist, 
delivered  a  lecture  under  the  auspices  of  this  branch  on  economic  entomology. 
The  advances  made  by  this  science  in  recent  years,  and  the  ways  in  which  it 
is  of  use  to  farmers  were  pointed  out,  and  many  insects  that  had  become  of 
economic  importance  were  specially  referred  to  and  described. 

On  11th  February  Mr.  R.  W.  McDiarmid,  Inspector  of  Agriculture  in  the 
north-west,  gave  a  lecture  on  the  growing  of  winter  feed  for  stock.  The 
requirements  of  animals  and  the  ways  in  which  various  classes  of  plants  met 
them  were  carefully  described,  and  the  recommendations  of  each  discussed. 

Mr.  Cook,  of  the  staff  at  Glen  Innes  Experiment  Farm,  on  6th  February 
conducted  a  demonstration  of  summer  thinning,  which  was  much  appreciated. 

Making  use  of  a  large  number  of  trees,  Mr.  Cook  was  able  to  give  much 
useful  information,  and  the  vote  of  thanks  that  was  moved. by  Mr.  SuUings 
at  the  close  was  warmly  approved. 

Mr.  E.  A.  Parsons  delivered  an  address  on  the  growing  of  broom  millet 
before  members  of  the  branch  during  April. 

Mr.  Parsons  advocated  deep  ploughing  early,  sowing  in  October  at  6  lb.  per  acre,  in 
drills  2  feet  6  inches  apart,  3  inches  deep  and  seeHs  about  8  inches  apart  in  the  drill. 
This  gave  a  fairly  thick  seeding,  but  when  the  weak  plants  were  thinned  out  the  stand 
should  be  satisfactory.  Inter-cultivation  to  keep  down  weeds  and  prevent  loss  of 
moisture  was  recommended.  About  the  first  week  in  January  the  plants  would  be  ready 
to  have  their  heads  bent  over.  If  done  too  soon  there  was  a  big  probability  of  the  stem 
snapping,  while  if  left  too  late  the  weight  of  grain  would  bend  over  and  spoil  the 
sample.  He  had  found  that  the  best  gnide  was  the  bloom  on  the  heads,  and  he  always 
bent  about  half  way  between  the  first  and  second  joints  from  the  top.  He  recommended 
the  selection  in  the  paddock  of  the  best  heads  for  seed  purposes. 

At  the  monthly  meeting,  held  on  1st  May,  a  discussion  took  place  on 
manures,  and  the  following  queries  wore  raised  : — 

1.  What  are  the  relative  merits  of  nitrate  of  soda  and  sulphate  of  ammonia  as  a 

top-dressing  for  such  crops  as  cabbage,  cauliflower,  &c.  ? 

2.  Is  muriate  of  potash  at  any  time  injurious?     If  so,  when? 

3.  Is  the  too  free  use  of  wood  ashes  liable  to  render  a  potato  crop  scabby  ?     What 

quantity  is  advisable,  and  how  should  it  be  applied  ? 
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Toronto. 

At  a  meeting  on  6th  April  the  secretary  submitted  a  balance  sheet  in 
connection  with  the  show,*  which  indicated  receipts  to  the  amount  of 
£17  19s.  8d.,  and  a  balance  over  the  expenditure  of  £2^118.  2d. 

On  4th  May  Mr.  Martin  gave  a  valuable  lecture  on  incubation  (natural  and 
artificial)  of  chickens^  and  was  accorded  a  very  appreciative  vote  of  thanks. 

Wellington. 

The  featui'e  of  the  March  meeting  of  this  branch  was  the  reading  of  a 
valuable  paper  by  Mr.  E.  G.  Salter  on  wheat 'breeding.  Mr.  Salter's  interest 
in  the  subject  is  well  known,  and  his  paper  reflected  a  wide  acquaintance 
with  many  authorities.     A  summary  of  the  paper  follows  : — 

Pkinciples  of  Wheat  Breeding. 

It  was  little  wonder  that  plant  life  got  a\Ay  with  the  soil  water.  If  the  roots, 
secondary  roots  and  thousands  of  microscopic  root  hairs  of  a  mature  wheat  plant,  grown 
under  favourable  conditions,  were  placed  end  to  end  and  measured  they  would  total  600 
yards  ;  it  had  been  estimated  that  the  root  system  of  a  mustard  plant  had  a  total  length 
of  over  2,000  feet,  a  clover  plant  over  a  mile,  aud  a  full-grown  pumpkin  vine  over  15 
miles.  Plants  lived  and  grew  by  a  process  of  exchange  with  the  air  and  soil.  A  simple 
example  would  illustrate  the  process  (called  osmosis)  by  which  a  plant  benefited  l)y  the 
mineral  matter  in  solution  in  the  soil  water.  If  a  piece  of  parchment  or  bladder  was 
covered  over  one  end  of  a  lamp  chimpey  and  this  partly  filled  with  strong  brine  and 
then  placed  in  a  vessel  of  water,  the  two  liquids  would  be  separated  merely  oy  the  thin 
membrane.  After  a  little  time,  each  of  the  liquids  woul*^  diffuse  through  the  membrane 
and  mix  with  the  liquid  on  the  other  side.  The  movement  would  continue  until  the 
liquids  on  both  sides  of  the  dividing  meipbrane  were  of  the  same  composition. 

This  was  tlie  reason  why  plants  in  swamps  or  sloughs  ceased  to  grow  as  soon  as  they 
became  as  alkaline  as  the  soil  surrounding  them,  also  why  a  handful  of  salt  would  kill 
the  grass  on  whicli  it  was  placed,  and  why  the  immoderate  use  of  strong  manures  did 
more  harm  than  good — tending  to  balance  the  plant  in  strength  and  to  check  its  growth 

With  the  taking  in  of  soil-water  through  its  roots  came  the  plant's  desire  to  grow,  and 
automatically  it  started  to  divide  its  cells  into  two,  by  a  process  known  as  mitosis  or 
cell  division.  All  plants  and  animals  grew  in  the  same  way.  The  nucleus  (the  heart  or 
life  of  a  cell)  was  composed  of  thread-like  bodies  of  opposite  attraction,  which  might  be 
called  plus  and  minus — or,  using  electrical  terms,  positive  and  negative.  These  living 
bodies  (called  chromosomes)  becoming  restless,  the  single  cell  became  overcrowded,  and 
the  nucleus  thereupon  sent  out  two  captains  or  leaders,  which  went  to  opposite 
ends  of  the  cell — the  plus  captain  to  one  end  and  the  minus  captain  to  the  other.  Being 
of  opposite  attraction,  the  plus  (or  positive)  captain  naturally  attracted  the  miiuis  or 
negative  units,  and  tlje  minus  (or  negative)  captain  the  plus  (or  positive)  units.  Then 
ensued  a  microscopic  tug  of  war.  The  captains  at  either  end  of  the  cell  lined  up  their 
teams  chosen  from  the  chromosomes  across  the  middle  of  the  cell,  and  tugged  away  until 
half  of  each  side  was  pulled  over  to  the  opposite  side  and  the  game  was  drawn,  the 
nucleus  having  been  pulled  into  two  exactly  equaliparts.  Each  part  then  comprised  a 
new  nucleus  at  either  end  of  the  cell,  and  a  wall  formed  between  them.'  And  so  the, 
process  went  on.  The  offspring  of  animals  and  plants  was  formed  by  the  union  of  living 
material,  split  from  the  bodies  of  the  parents,  and  man  him.self  grew  by  the  division  of 
M  hat  he  was  in  the  beginning. 

Speaking  of  selection,  Mr.  Salter  remarked  that  whereas  the  control  of  the  breeding  of 
animals  had  been  practised  by  man  for  over  2,000  years,  the  systematic  mating  of  plants 
had  only  been  practised  for  about  two  centurieg.  The  discovery  of  sexuality  in  plants 
was  only  made  in  1691,  and  nearly  half  a  century  elapsed  before  the  structure  of  the 
Qower  was  properly  appreciated.  Then,  in  later  years,  came  the  "  school  of  genetics  " 
on  Mendel's  principles  of  iieredity.  Mendel's  discoveries  were  accepted  in  all  lines  of 
thought  to-day.     In  reality,  Mr  Farrer  discovered  the  laws  of  Mendel  for  himself. 

Sometimes  the  complaint  was  heard  that  "  seed  has  run  out,"  and  it  was  a  question  of 
importance  how  many  farmers  took  care  to  see  the  seed  did  not  run  out.  What  possible 
advantage  could  one  grower  expect  who  changed  his  seed  for  another  grower's  who  gave 
his  crop  as  little  attention  as  he  himself  ?  In  reality  he  was  most  likely  to  benefit  more 
from  his  own  seed,  as  it  had  settled  down  to  the  conditions  of  its  own  soil  The  reasoa 
for  running  out  was  that  wheat  was  self-fertilised,  good,  bad,  and  indifferent  plants  all 
going  to  produce  seed.     "  Just  as  there  is  a  best  plant  in  every  field  of  wheat,  there  is 
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also  a  worst."  The  unattended  crop  settled  down  to  the  lowest  mean  and  gradually 
"  degenerated  further."  Farrer  had  remarked  that  "directly  selecfcion  ceases,  reversion 
commences."  Other  botanists  had  proved,  on  the  other  hand,  that  when  a  type  of 
wheat  had  reached  its  best  it  was  incapable  of  further  improvement,  except  by  crossing, 
which  broke  the  type  and  introduced  variation.  Only  in  that  way,  in  fact,  was 
improvement  on  existing  types  possible.  The  great  activity  throughout  the  world  in 
the  improvement  of  wl^at  was  the  result  of  economic  pressure. 

"There  is  no  reason  why  a  good  hard  translucent  grain  of  good  quality  gluten  should 
not  be  grown  and  maintained  by  our  local  climate.  As  with  all  things  of  extra  quality, 
we  are  approaching  more  tenderness.  Mostly  the  high  quality  wheats  have  tender  or 
weak  straw,  and  straw  needs  just  as  much  attention  as  the  root  system  and  head.  It  is 
no  use  putting  a  good  head  on  a  rotten  foundation,  any  more  than  a  good  bouse  on  one  ; 
it  must  stand  some  weather  even  in  normal  times  before  tlie  grain  reaches  the  bag.  If 
the  head  i.s  on  the  ground  at  harvesting  time  it  is  as  elfectually  lost  to  the  bag  as  though 
it  had  never  been  sown.  That  is  no  good  to  the  grower.  Every  part  must  be  as  good 
as  we  can  make  it,  and  should  be  fairly  quick  maturing  to  miss  hot  winds,  and  possibly 
stormy  weather.  .So  prepare  your  plant  to  meet  the  climate  and  conditions.  Ours  is 
naturalh'  a  dry  atmosphere,  drier  as  we  proceed  inland;  but  in  stormy  seasons  as 
summer  approaches,  the  steam  arising  from  hot  wet  ground  has  a  softening  tendency  on 
grain  -unlike  the  effect  of  the  rich,  dark  soil  with  a  high  altitude  and  the  crisp  air  of 
Canada,  which  is  aho  a  dry  air,  but  escapes  the  steam  ascending  from  a  hot  ground. 
Their  wheats  are  long  maturing,  wliich  is  conducive  to  free  stooling  and  prolificacy. 
Our  conditions  demand  early  maturity,  and  earliuess  and  prolificacy  are  diverse 
characters  in  combination ;  we  must  be'  prepared  to  forfeit  some  yield  for  the  other 
advantage." 

The  method  of  crossing,  and  the  lines  on  which  improved  wheats  had  been  bred  to 
improve  the  quality  as  well  as  to  increase  the  yield,  were  hidicated.  The  difficulty  of 
crossing  was  greater  with  wheat  than  with  most  other  plants,  foi-  the  structure  of  the 
plant  was  against  it,  but  it  had  betn  shown  that  crossing  within  the  limits  of  the 
species  resulted  in  a  more  vigorous  offspring,  while  self- fertilisation  tended  to  weaken 
the  offspring.  Dr.  Cobb  had  said  that  "  selection  would  be  of  more  effect  than  cross- 
fertilisation,  but  improvements  from  selection  are  not  permanent." 

Mr.  L.  Jurcl  read  an  interesting  p&per  at  the  monthly  meeting  on  20th 
April,  his  subject  being  the  growing  of  dahlias.  He  considered  that  the  spot 
selected  should  have  an  easterly  aspect,  and  be  protected  from  the  sun  after 
2  p.m.  The  best  soil  was  a  well-worked  heavy  loam,  but  if  it  was  very  stiflf 
horse  manure  and  sand  should  be  used  to  lighten  it,  while  to  sandy  soil  cow 
manure  should  be  applied.  The  bulbs  should  be  dug  soon  after  being  cut 
back  by  frost,  and  be  stored  in  a  dry  place. 

Wentworthville. 

The  election  of  office-bearers  at  the  annual  meeting  resulted  thus : — 
Chairman,  Mr,  E.  T.  Baker;  Vice-chairmen,  Messrs.  H.  Beach  and  A.  E. 
Parry ;  Treasurer,  Mr.  E.  S.  Taylour ;  Hon.  Secretary,  Mr.  H.  Druce  ;  com- 
mittee, Messrs.  J.  Coates,  F.  .1.  Madden,  and  C.  Giddey. 

Wetherill  Park. 

A  pruning  demonstration  was  given  by  Mr.  S.  A.  Hogg,  Assistant  Fruit 
Expert,  on  5th  May,  tinder  the  atispices  of  the  branch.  There  was  a  large 
attendance  of  farmers,  who  expressed  themselves  as  well  pleased  with  the 
demonstration  and  the  information  given  about  pruning,  the  peach  tip  moth, 
and  other  matters. 

The  chairman,  when  thanking  Mr.  Hogg,  reminded  the  farmers  of  the  good 
work  done  by  "the  Agricultural  Bureau,  and  appealed  to  those  who  were  not 
members  to  join. 

*  Windsor.  . 

A  pruning  demonstration  was  given,  under  the  auspices  of  this  branch,  by 
Mr.  W.  le  Gay  Brereton,  Assistant  Fruit  Expert,  at  Mr,  J.  Hall's  orchard 
Wilberforce-roa4,  on  30th  April,  and  was  much  appreciated. 
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Woonona. 

At  a  ineeting*^on  13th  April,  Mr.  G.  Fowler  read  a  paper  on  the  diseases  of 
plant-life.  He  traced  in  some  measure  the  history  of  knowledge  of  the 
subject,  and  pointed  to  the  work  of  several  notable  men  in  this  sphere. 
Applications  of  the  subject  were  made  in  various  way^  notably  in  pointing 
out  the  utility  of  bacteria  in  connection  with  soil  fertility  and  manuring. 

Yarramalong. 

At  the  meeting  of  the  raembei's  of  this  branch  held  on  17th  April,  a  dis- 
cussion took  place  regarding  the  refusal  of  the  Postmaster-General  to  extend 
the  telephone  line,  the  whole  of  ihe  poles  being  guaranteed  by  the  residents. 
It  was  decided  to  ask  Mr.  W.  M.  Fleming,  M.L.A.,  to  assist.  It  was  also 
decided  to  ask  for  an  extension  to  Ravensdale,  as  that  place  was  in  urgent 
need  of  telephone  facilities. 


AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  IjWO.  Secretory. 

Corowa  P.,  A.,  and  H.  Society J.  D.  Fraser 

Parkes  P.,  A.,  and  H.  Association       G.  W.  Seaborn    .. 

Forbes  P.,  A.,  and  H.  Association      ...         ...         ...  ^E.  A.  Austen 

Murrumbidgee  P.  and  A.  Association  (Wagga)         ...A.  F.  D.  White  f. 
Lockhart  A.  and  P.  Society       E.D.Arnold 

Albury  and  Border  P.,  A.,  and  H.  Society    .„         ...  A.  G.  Young 

Young  P.  and  A.  Association T.  A.  Tester 

Oowra  P.,  A.,  and  U.  Association        E.  P.  Todhunter. 

Ganmain  A.  and  P.  Association         T.  S.  Henderson. 

Cootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

Northern  A.  Society  (Singleton)  ._         ...        .„  J.  T.  McMahon  . 

Narrandera  P.  and  A.  Association       W.H.Canton    ,, 

Temora  P.,  A.,  H.,  and  I.  Association  ...         ._  A.  D.  Ness 

Junee  P.,  A.,  and  I.  Association  T.  0.  Humpnreys 

Holbrook  P.,  A.,  and  H.  Society J.  S.  Stewart 

Deniliquin  P.  and  A.  Society     P.  Fagan  ... 


.Sept 


Date. 

Aug.  17,  18 

„     18,  19 

„    23,24 

,,     24,  25,  26 

,,     31,  and 
Sept.  1 
7,8,9 
7,8,9 

14,  15 
14,16 

15,  16 
15,  16,  17 
21,22 
21,  22,  23 
28,29 
28,29 
29 


1921. 


Xiama  A.  Society... 
Quyra  P.,  A.,  and  H.  Association 
Dap  to  A.  and  H.  Society 
Newcastle  A.,  H.,  and  I.  Association  . 
Glen  Innes  P.  and  A.  Society    ... 
Taralga  A.,  P.,  and  H.  Association 
Upper  Hunter  P.  and  A.  Association  . 
Royal  Agricultural  Society  of  N.S.W. 


G.  A.  Somerville. 
P.  N.  Stevenson. 
F.  James  ... 
E.  J.  Dann 
Geo.  A.  Priest    . 
J.  J.  Kearney 
R.  C.  Sawkins     . 
H.  M.  Somer 


.  Jan.  25,  26 
,  Feb.  16,  17,  18 
,     „     18,  19 

„     24, 25, 26 
,  March  8,  9,  10 

„  10,11 
,  „  16,  17 
.     .,     21  to  30 
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The  Cream  of  Separators 


Tie    «< 


Clinker" 


NO  WASTEFUL  SKIMMING. 

Every  particle  of  Butterfat  secured. 
Cream  delivered  in  perfect  condition. 

THEREFORE 

YOUR  CREAM  CHEQUE  INCREASED  25  PER  CENT. 

T 

— ^  Our  Guarantee:— ONE  MONTH'S  FREE 

TRIAL.     Try  a   "Clinker,"  and   then 
purchase  it  on  its  actual  merits. 


PRICES  I 


No.  00  Clinker  10  gallons    £6  15 


15 
27 
52 
82 
118 


g  0 

14  0 

28  10 

38  0 


48  10.    0 


O.B.  Sydney. 


Fitted  with  Low  Stands.     High  Stands 
can  be  purchased  at  small  extra  cest. 

Power  Gear  can  be  fitted  to  the  larger 

size   "Clinkers,"    and    we    can  supply 

a  H  H.P.  New  Way  Engine  to  drive 

the  Separator. 

Write  for  quote  for  Power  Separator 

Plant. 

The  "  Chnker "  has  a  smooth,   easy 

actioHtfree  from  any  vibration,  which 

ensures  perfect  separation. 


JtOsffafVlrtueBd 


Machinery  Merchants, 

205  CLARENCE  STREET. 
SYDNEY. 
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For  Irrigation. 

When  an  engine  must  be  secured  that  can  be  relied  on  to  work 
with  absolute  regularity  and  a  minimum  of  attention,  the  claimsof 

JELBART'S 
Suction  Gas  Plant 

should  be  carefully  examined.  By  consuming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  required. 
Although  strongly  ronstructed,  it  is  readily  pojt;ible  Mechanism 
is  simple,  but  reliable.  It  is  as  easy  to  manage  as  an  ordinary 
kitchen  stove.  Engine  is  easily  started,  and  when  going  requires 
next  to  no  attention.  The  Jelbart  is  more  economical  than  any 
other  engine  on  the  market.  6  to  50  B.H.P.  models  now  available. 
Send    for    descriptive  leaflets    demonstrating    their    undoubted 

advantage. 


JELBARTS  PROPRIETARY  Liil^lTED, 

C|L|n  I  U  P  P  DC Makers  of  Crude  Oil  Eiijrines,  Suction  Gas  Plants,  Hopper 

t.RUII1b.I.nO        Cooled    Kiijriiies,   Crude  Oil    Koad   Rollers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballarat,  Yictoria.  Challis  House,  Martin  Place,  Sydney. 

AND  AT  MELBOURNE   AND  aRISBANE. 
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Natural  Crossing  in  Wheat* 


J.  T.  PRIDHAM,  Plant  Breeder. 

Dakwin,  in  his  "  Variation  of  Animals  and  Plants,"  says  "  the  flowering 
structures  of  all  plants  are  so  arranged,  that  we  may  conclude  .  .  that 
the  capacity  for  occasionally  intercrossing  is  present  or  has  been  formerly 
present  with  all  plants."  On  the  same  subject,  De  Vries  remarks  :  "  It  was 
assumed  that  crosses  were  of  common  occurrence  only  with  rye,  the  other 
grains  fertilising  themselves ;  but  experience  has  shown  that  this  is  only  an 
average  rule,  and  that  everywhere,  in  the  field,  accidental  crosses  may 
occur."  O.  F.  Cook  has  pointed  out  that  '*  natural  crossing  is  common 
among  cultivated  wheats  in  Palestine.  In  addition  to  a  full  series  of 
different  forms  of  heads     .     .     there  is  an  equally  complete  range  in  colour." 

The  Howards,  in  India,  state  that  "231  cases  were  proved  by  us  at' 
Lyallpur,  and  of  these  no  less  than  226  took  place  in  1907.  In  the  dry 
climate  of  the  Chenab  colony,  wheat  is  grown  entirely  by  canal  irrigation 
and  is  usually  watered  at  least  twice  after  sowing,  the  last  watering  taking 
place  after  the  plants  are  in  ear.  Often  before  this  last  watering,  the  soil 
moisture  is  so  small  that  the  plants  wilt  during  the  hottest  part  of  the  day, 
the  glumes  o[)en  and  the  stigmas  are  exposed.  Natural  crossing  is  thus  easy 
and  it-  is  not  surprising  that  it  is  so  frequent."  H.  Pye,  of  Victoria,  in  1914 
wrote  :  *'  I  am  beginning  to  find  more  natural  crosses  than  ever  .  .  I 
think  the  anthers  are  deficient  in  pollen  or  shrivel,  and  the  ear  opens  for 
wind  infection." 

On  the  other  hand,  Garton,  of  England,  considered  from  his  emasculating 
experiments  that  natural  crossing  did  not  exist.  Biffen,  of  Cambridge,  after 
growing  over  200  varieties,  says  :  "  I  have  never  met  with  a  case." 

Although  natural  crosses  are  very  rare  in  the  damp  climate  of  Eogland, 
it  is  otherwise  in  the  drier  and  more  sunny  latitudes.  Koernicke,  at 
Popplesdorf,  records  several  cases  and  says  that  Triticum  compactum  is  more 
disposed  than  any  other  form  to  cross  in  the  field.  Hansen,  at  Lyngby,  and 
Nilsson,  at  Svalof,  find  that  in  warm,  good  weather  forms  that  are  generally 
considered  self-fertilised  cross  with  each  other,  and  that  crossing  between 
common  wheats  and  spelts  occurs  under  such  circumstances.  Mr.  Pye  also 
finds  these  forms  most  prone  to  the  phenomenon. 

Rimpau  says,  "  During  thirty-five  years,  thirty  varieties  of  wheat  were 
grown  near  one  another,  and  only  twelve  cases  of  cross-fertilisation  were 
noted  ;  fifty  kinds  of  barley  were  cultivated  in  close  proximity  for  twenty- 
five  years,  bat  only  nineteen  cases  occurred." 

H.  K.  Hays,  of  Minnesota,  in  giving  his  recent  experience  says : — 
"  Results  show  that  in  1917  there  was  considerable  natural  crossing — quite 
2  to  3  per  cent.     Crossbreds  made  many  years  ago,  and  now  comparatively 
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pure,  were  seen  to  show  variations.  The  individuals  rogued  out  apparently 
bred  true,  but  when  sown  again  there  were  a  few  off-type  plants,  many  of 
which  were  clearly  Fj  crosses.      This  is  probably  why  the  belief  has  arisen 


^^^^V^^^^^^^^HD^Hk 

^Blfi^^^H 

I^^^Pi 

■^      /J^^ffl 

VJ^^^^tmW^^ 

H^]ii^^f^^^H»'\,;.1| 

|^^^|Lv..>«r^n^^^^^^^^HB 

^^^^^^B 1}  /  i^^^^l 

^^u  V  !^^^^^^K^  fi^n 

> ^^^^^^^^^^^^^^^^H 

^^^^^^Bt  ^^^^H 

I^U 

Results  of  Natural  crossing  in   Hard  Federation, 
ach  ear  is  from  a  sparate  plant  or  strain.     Variations  are  evident  in  density,  tip-awn,  colour  and  shape. 

that  crossbreds  (hybrids)  frequently  revert.  Variations  found  in  farmers 
crops  in  the  main  breed  true.  In  the  light  of  the  data  given,  these  cases  are 
more  likely  to  be  natural  crossbreds  than  mutations." 


July  2,  1920.] 


Agricultural  Gazette  of  N.  S.  W. 


459 


Coming  nearer  home,  we  find  that  the  variety  Marshall's  No.  3  originated 
as  a  natural  cross  in  a  crop  of  Ward's  Prolitic.  Seed  sown  from  the  original 
plant  yielded  ^  white  straw  and  |  purphi  straw  plants.  Mr.  R.  Marshall 
gave  me  its  history  when  visiting  him  in  1915.  St^inwedel,  picked  out  of  a 
crop  by  a  farmer  of  that  name 
in  South  Australia,  probably 
had  a  similar  origin.  Tn 
Western  Australia,  Mr.  W. 
0.  Grasby  has  recently  found 
Wilfred  wheat,  which  has 
been  uniform  for  some  years, 
breaking  up  into  several  typep. 
The  late  Mr.  W.  Farrer,  ot 
this  State,  found  a  number  of 
cases  among  Indian  sorts  and 
some  few  in  other  varieties. 

During  the  last  ten  years 
we  have  seen  cases  in  seven 
Indian  varieties.  Two  of 
these  came  from  Howard,  of 
the  Indian  Department  of 
Agriculture,  who  bred  and 
fixed  them  most  carefully  on 
Mendelian  lines.  Other 
varieties  in  which  we  have 
found  what  appear  to  be 
natural  crosses,  are: — Aus- 
tralian Talavera,  Thew,  Mar 
shall's  No.  3,  Grosse's  Prolific, 
Firbank,  Comeback,  Bunyip, 
John  Brown,  Sunset,  Droop- 
head,  Yandilla  King,  Fretes, 
Ecksteen,  Currawa,  Warren, 
Jumbuck,  Zealand,  Common- 
weal th ,  H  uguenot,  Federation , 
and  Hard  Federation. 

The  character  of  the  varia- 
tions may  be  illustrated  by  a 
few  examples.  In  Thew,  the 
progeny  showed  more  awn  at 
the  tip  in  some  plants  than  in 

others,  and  the  plot  showed  more  vigour  than  that  of  the  mother  variety.  In 
the  case  of  Bunyip,  a  tip-awned  wheat,  a  much  paler  foliage  colour  was  seen, 
and  the  ears  were  fully  clothed  with  rather  short  dark  awns.  The  milling 
examination  of  three  variants  from  Bunyip  showed  flour  strengths  of  44,  46, 
and  49  respectively.     Huguenot  at  Wagga  Experiment  Farm  yielded  a  plant 


Typical  Brown  Awnless  Ears  ol  Hard  Federation. 
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twelve  inches  higher  than  the  mother  crop,  and  its  progeny  next  year  varied 
greatly  in  type  :  none,  however,  was  as  tall  as  the  original.  From  Zealand, 
which  has  tapering  white  ears,  a  brown-eared  plant  was  taken,  the  progeny 
of  which  yielded  some  plants  with  awns  and  others  awnless.  Federation  has 
thrown  variations  in  the  shape  and  colour  of  the  ear,  the  presence  or  absence 
of  awn,  and  the  appearance  of  the  grain. 

It  is  often  possible  to  make  a  guess  at  the  parentage  which  is  not 
likely  to  be  wide  of  the  mark.  For  instance,  we  have  a  natural  cross  from 
Hard  Federation  which  produced  twenty-six  brown-eared,  eighty  pale  brown 
and  twenty-nine  white-eared  plants.  They  were  all  tip-awned,  and  the  grain 
varied  in  plumpness,  density,  and  translucency.  The  brown-eared  progeny 
resembled  Hard  Federation  and  the  white-eared  Marshall's  No.  3.  A  variant 
from  a  fixed  crossbred  with  large  soft  grain  showed  grain  of  a  rather  smaller 
and  more  rounded  type,  like  Hard  Federation.  A  similar  character  was 
seen  in  an  individual  taken  from  Field  Marshall,  which  has  soft  large  grain. 

It  is  our  custom  to  sow  varieties  under  test  in  alternate  rows  with  Hard 
Federation,  repeating  the  series  three  times.  A  buffer  is  thus  provided  on 
either  side  of  each  variety,  giving  as  nearly  as  possible  uniform  conditions 
for  its  development.  By  using  a  variety  which  has  proved  itself  a  suitable 
and  profitable  one  for  the  district,  we  may  reasonably  expect  that  as  a  large 
proportion  of  any  natural  crosses  that  may  occur  will  have  this  wheat  for 
one  parent,  useful  varieties  may  be  pioduced. 

It  will  be  evident  from  the  foregoing  that  care  must  be  taken  in  the 
growing  of  seed  wheat.  By  raising  pedigree  seed  in  nursery  rows,  starting 
with  individual  plants  sown  one  grain  at  a  time  by  hand,  one  is  able  to 
detect  any  differences  that  may  occur  in  the  plants.  If  this  process  is  kept 
up,  only  mixing  the  produce  of  single  plants  when  sowing  larger  bulks,  the 
farmer  need  have  no  fear  of  a  variety  becoming  mixed  or  deteriorating  from 
natural  crossing  ;  but,  as  soon  as  a  wheat  is  grown  for  a  fev/  seasons  without 
regard  to  individual  selection,  th^re  will  be  variations  in  the  crop.  Mechanical 
admixture  from  machines,  bags,  (fee,  probably  accounts  largely  for  the 
impure  state  of  the  seed  wheat  on  many  farms,  but  we  are  not  infrequently 
confronted  with  a  sample  of  wheat  to  be  named,  which  we  cannot  identify 
with  anv  of  our  cultivated  varieties.  Often  these  are  cases  of  natural  cross- 
fertilisation. 

We  have  not  studied  the  occurrence  of  natural  crossing  with  regard  to 
climatic  conditions,  but  Mr.  C.  R.  Ball,  the  agronomist  in  charge  of 
western  wheat  investigations  in  the  United  States  of  America,  writes,  in 
January,  1916  : — 

This  phenomenon  occurs  rather  commonly  in  some  sections  of  the  United  States. 
This  country  may  be  separated  roughly  into  four  divisions,  on  a  basis  of  climate. 

1.  The  humid  division,  extending  from  the  Atlantic  coast  to  an  irregular  line  some 
300  or  400  miles  west  of  the  Mississippi  ....  This  division  grows  soft  or  semi- 
hard red  winter  wheats  almost  exclusively,  with  the  exception  of  the  extreme  north-west 
corner,  where,  in  Minnesota  and  part  of  Iowa,  hard  red  spring  wheats  predominate. 

2.  The  Great  Plains  area,  lying  between  the  humid  division  and  the  Rocky  Mountains 
and  extending  northward  into  Alberta  and  Saskatchewan,  in  Canada.  This  division 
grows  hard  red  winter  wheats  of  the  Turkey  or  Crimean  group  in  its  central  portions, 
and  hard  spring  wheats  (including  durums),  in  the  north. 
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8.  The  Rocky  Mountain  region  where,  in  more  or  less  elevated  irregular  valleys,  soft 
or  semi-hard  spring  wheat  is  grown  to  a  limited  extent. 

4.  The  great  semi-arid  basins  and  valleys  between  the  Rocky  Mountains  and  the 
Pacific.  These  grow  wheat  of  diverse  varieties.  Those  jn-edominating  are  soft,  mostly 
white,  winter  and  spring  wheats,  some  of  them  being  club  varieties.  The  hard  red 
winter  wheats  have  been  introduced  in  recent  years,  and  are  now  extensively  grown  in 
Oregon  and  Washington,  and,  to  a  considerable  extent,  in  Idaho  and  Utah. 

In  the  first  division,  characterised  by  a  30-45  inch  rainfall  or  more,  natural  wheat 
hybrids  occur  very  rarely,  or  not  at  all.  In  the  second,  or  Great  Plains  area,  charac- 
terised by  a  fairly  dry  and  windy  climate,  with  considerable  summer  rain,  but  with  long 
dry  spells  and  often  severe  drought,  natural  hybrids  occur  rather  frequently,  in 
the  breeding  plots  as  well  as  in  farmers'  fields.  In  the  irrigated  valleys  of  the  third 
division  I  have  very  little  information  as  to  the  occurrence  of  natural  hybrids.  In  the 
basins  and  great  valleys  of  the  fourth  or  western  division,  characterised  by  low  rainfall 
(none  of  which  falls  in  the  summer)  and  by  comparatively  low  wind  velocities,  natural 
crossing  of  wheat  varieties  is  extremely  common.  Hybrids  occur  frequently  in  the 
nursery  and  testing  plots,  and  may  be  found  practically  in  every  commercial  held  with 
the  exception  of  the  recently  introduced  hard  red  winter  wheats. 

Mr.  Ball's  remarks  have  been  quoted  extensively,  as  he  indicates  by  the 
way  the  class  of  grain  being  now  grown  for  the  world's  markets.  The 
fourth  division  he  speaks  of  corresponds  a  good  deal  to  our  wheat  belt, 
except  that  we  have  a  good  deal  more  wind,  which  perhaps  reduces  the  extent 
of  natural  crossing  that  would  otherwise  occur.  Like  the  farmers  in  that 
area,  we  grow  a  considerable  number  of  varieties,  but  we  may  note  that  the 
harder  grain  sorts  are  winning  favour  in  America. 


Is  Stypandra  glauca  R.  Br.,  a  Poison  Plant  ? 

As  far  back  as  the  year  1 894  ^see  a  note  in  this  Gazelle  for  March  of  that 
year,  page  142)  the  above  plant,  was  sent  as  a  suspect  from  the  South  Coast. 
It  has  no  common  name  so  far  as  I  know,  grows  up  2  or  3  feet  high,  and  has 
pretty  blue  flowers  and  distichous  leaves  2  to  4  inches  long.  It  is  common  in 
the  neighbourhood  of  Sydney,  the  Blue  Mountains,  and  many  other  parts  of 
the  State,  and  during  the  the  last  quarter  of  a  century,  has  increasingly 
been  reported  as  a  suspected  plant,  but  I  have  never  been  able  to  get  any 
definite  information  concerning  it. 

A  few  days  ago  a  grazier  in  the  Molong  district  wrote  to  me  as  follows  : — 
"  T  send  you  a  kind  of  nettle  and  also  a  plant  with  a  blue-boll  flower.  Some 
people  call  it  the  'mountain  bluebell.'  For  a  number  ot  years  I  have  had  a 
number  of  sheep  and  cattle  poisoned  with  some  kind  of  weed  in  a  certain 
paddock.  After  investigation  F  feel  sure  that  one  of  the  above  plants  is  the 
cause  of  the  trouble.     The  stock  sicken  and  die  in  a  day  or  so." 

I  think  that  the  nettle  can  be  acquitted,  but  as  to  the  bluebell  there  is 
very  little  to  go  upon,  and  T  have  advised  communication  with  the  Chief 
Inspector  of  Stock. 

I  may  say  that  in  south-western  Australia  no  one  seems  to  have  any  doubt 
as  to  the  poisonous  character  of  this  plant.  It  is  said  to  produce  blind  dis- 
ease in  sheep,  and  one  of  its  names  is  "Candy up  poison"  because  it  is  com- 
mon in  the  district  of  that  name,  a  little  east  of  King  George's  Sound. 

I  think  it  is  high  time  that  pastoralists  and  others  should  make  accurate 
observations  in  regard  to  this  particular  plant,  and  keep  in  touch  with  the 
Chief  Inspector  of  Stock  on  the  matter. — J.  H.  Maiden. 


462 


Agricultural  Gazette  of  N,S.W. 


[July  2,  1920. 


Sulphur  as  a  Fertiliser  for  Wheat. 

In  view  of  reports  from  experiment  stations  in  other  parts  of  the  world,  it 
was  decided  in  1915  to  conduct  a  series  of  tests  with  sulphui-  as  a  fertiliser 
for  wheat  at  Cowra  Experiment  Farm.  The  results  have  been  negative, 
slight  increases  having  been  obtained  in  certain  ca,ses,  but  at  such  a  cost  as 


acre  in  area. 


to  make  the  treatment  unprofitable.     The  plots  were 

Results  of  trials  for  four  years  1915to  1919  (1916  u  failure). 


Treatment. 


Yield 
per  acre. 


Increase. 


Value  ol 
Increase.* 


Cost  of 
Increase.t 


Superphosphate,  86  lb 

Sulphur,  28  Ih 

Superphosphate,  56  lb.,  and  sul- 
phur, 28  lb. 

Sulphur,  56  lb 

Superphosphate,' 56  lb.,  and  sul- 
phur, 56  lb. 

Untreated 


bus.  lb. 

18  42 

18  18 

18  30 

17  42 

18  6 

17  £6 


bus 

lb. 

».  d.   ! 

1 

6 

£    6 

0 

42 

3    6 

0 

54 

4     6 

• 

6 

0    6 

0 

30 

2    6 

8.  d. 

2  6 

9  6 

12  0 

19  0 

21  6 


Net 
gain. 


Net 
loss. 


8.     d. 
3    0 


s.  d. 

"6""*0 

7     6 

18  6 

19  0 


•  Wheat  valued  at  hn.  per  bushel,      t  Superphosphate  valuer)  at  58.  per  cwt.,  and  sulphur  at  38s.  per  cwt, 


Horse  Radish  as  a  Crop. 

HoRSK  radish  requires  a  deep  well-drained  soil,  and  will  not  grow  well  on 
shallow  or  wet  soils.  It  is  propagated  by  cuttings  from  the  smaller  roots, 
straight  pieces  5  or  6  inches  long  and  ^  inch  or  less  in  thickness  being  most 
desirable.  Propagation  from  old  divided  crowns  is  not  advisable,  as  they 
give  crooked  and  branched  roots  that  are  undesirable  for  marketing.  These 
root  cuttings  should  be  set  upright  in  the  soil,  12  to  18  inches  apart,  in  rows 
3  feet  apart,  and  covered  with  about  3  inches  of  soil.  Sowing  should  take 
place  in  March  or  April,  and  the  crop  should  be  treated  as  an  annual,  being 
ploughed  or  dug  the  following  year  in  winter,  and  fresh  roots  transplanted 
to  another  place.  If  allowed  to  grow  as  perennials  in  the  same  spot,  the 
plants  become  troublesome  as  weeds.  Long  straight  roots  should  be  trimmed 
and  washed  preparatory  to  marketing.  It  is  difficult  to  obtain  a  good 
market. — A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 


How  TO  Mix  Manures. 

In  making  mixtures  of  chemical  fertilisers,  the  ingredients  should  be 
thoroughly  incorporated  in  small  quantities.  Lumpy  manures,  before  mixing, 
and  the  mixture  when  made,  should  be  passed  through  a  sieve,  and  the 
remaining  lumps  carefully  broken  up.  If  the  mixture  is  not  to  be  sown 
immediately,  it  should  preferably  not  be  bagged  at  once,  owing  to  its  tendency 
to  set  immediately  after  mixing,  but  should  be  allowed  to  lie  in  a  heap  for  a 
few  days,  after  which  it  may  be  broken  up,  turned  through  a  riddle  or  harp, 
and  then  bagged.  After  this  treatment  the  mixture  should  not  readily  set 
or  become  lumpy,  and  may  be  kept  for  weeks.  The  most  important  point  is 
always  to  mix  systematically  in  small  quantities. — Journal  of  the  Ministry  of 
Agriculture,  London. 
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Sugar-beet  growing  in  Victor  la  J 


R.  G.  DOWNING,  B.Sc.  (Agr.),  Acting  Senior  Experimentalist. 

Maffra,  the  centre  of  the  sugar-beet  industry  in  Australia,  is  situated  in 
East  Gippsland,  131  miles  from  Melbourne.  The  surrounding  country- 
is  practically  flat,  with  occasional  ridges,  and  mainly  consists  of  a  free- 
working  alluvial  of  basaltic  derivation.  The  soil  varies  in  fertility,  but  on 
the  second-class  alluvial  land  good  beet  crops  are  grown.  The  ridges 
are  of  gravel  formation,  only  suitable  for  grazing,  and  the  average 
price  of  land  is  £40  per  acre.  The  yearly  rainfall  varies  very  much,  the 
average  being  about  22  inches,  of  which,  as  a  rule,  not  less  than  10  inches 
falls  between  Ist  October  and  31st  March.  The  district  is  not  regarded  as 
an  ideal  one  for  growing  sugar-beet  on  account  of  the  comparatively  low 
and  erratic  rainfall.  There  is  not  in  this  State  a  district  corresponding  to 
it  in  soil  and  climate,  but  there  are  certain  areas  on  the  coast  resembling  it, 
in  which  better  crops  of  beets  would  probably  be  grown  than  at  Maffra. 

This  .season  about  1,000  acres  were  sown  with  beet  in  the  Maffra  district. 
This  area  represents  the  combined  efforts  of  between  forty  and  fifty  growers, 
and  the  greater  portion  of  it  is  rented  at  from  £2  to  £3  per  acre.  None  of 
this  area  is  irrigated,  although  it  has  been  proved  that  irrigation  at  Maffra 
results  in  very  heavy  yields. 

The  difficulty  last  year,  on  account  pf  the  great  demand  for  grass  country 
by  stockowners  of  less  fortunate  districts  and  because  of  the  high  prices 
obtaining  for  maize  and  other  farm  products,  was  for  the  beet  growers  to  rent 
sufficient  land  to  put  their  usual  area  under  crop,  while  farmers  who  own 
land  have  also  been  tempted  to  take  advantage  of  the  promising  market  for 
maize  and  potatoes.  This  resulted  in  a  slightly  decreased  area  last  year,  and 
the  outlook  for  next  year  is  scarcely  promising. 

The  factory  would  be  run  much  more  economically  if  the  produce  of  over 
2,000  instead  of  1,000  acres  were  treated.  This  will  always  be  the  trouble 
under  the  present  system.  A  suggestion  by  the  Beet  Growers'  Association 
is  that  the  Government  should  resume  1,000  acres  in  the  district  for  the 
purpose  of  letting  it  in  small  areas  for  growing  beet,  with  the  alternative  of 
purchase  by  the  growers  at  a  later  date. 

An  average  yield  of  beet  at  Maffra  is  12  tons  per  acre.  The  roots  were 
paid  for  this  season  at  the  rate  of  35s.  per  ton,  and  the  probability  is  that 
the  price  for  next  year's  crop  will  be  higher.  Allowing  £12  for  all  costs 
until  the  beets  are  delivered  at  the  factory,  this  leaves  a  profit  of  £9  per 
acre.  There  are  doubtless  many  crops  that  at  present  give  higher  returns 
compared  with  the  capital  value  of  the  land,  but  the  contention  of  Maffra 
growers  is  that  there  is  not  a  crop  which,  over  a  period  of  years,  gives  such 
a  high  average  return. 

•  Extracted  from  a  report  on  a  visit  to  the  sugar-beet  districts  of  Victoria. 
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The  standard  of  farming  required  in  beet-growing  is  a  high  one,  and  much 
hired  labour  is  necessary.  These  are  two  considerations  which  should  deter 
the  average  farmer  in  our  coastal  districts  from  attempting  the  crop  on  a 
large  scale.  As  a  rule  in  our  State  the  more  fertile  the  soil  the  more  care- 
less in  their  methods  are  those  farming  it,  while  owing  to  the  present 
uncertainty  of  the  labour  factor,  the  farmer  naturally  prefers  crops  showing 
a  smaller  margin  of  profit  with  less  risk  in  this  respect. 

Difficulties  such  as  the  foregoing  will,  as  farm  practice  in  these  districts 
improves  and  labour  conditions  stabilise,  gradually  disappear.  In  the  initial 
stages  in  Victoria  local  diffidence — in  fact,  prejudice — had  to  be  overcome, 
but  the  industry  may  now  be  said  to  be  firmly  established. 

Summary  of  the  Facts. 
The  principal  points  which  struck  me  during  my  visit  may  be  summarised 
thus : — 

1.  From  1,000  acres  (of  an  average  value  of  £40  per  acre)  this  season 
sugar  is  being  produced  worth  £60,000  by  the  time  it  reaches  the  consumer. 

2.  Of  this  sum  growers  (about  fifty  in  number)  receive  £21,000,  of  which 
£12,000  covers  all  costs  of  production. 

3.  About  110  men  employed  in  the  field  for  about  four  months  of  the  year 
receive  about  £9,000  in  wages  during  the  time. 

4.  In  the  factory,  140  men,  employed  for  upwards  of  three  months,  receive 
about  £11,000  in  wages. 

5.  That  is  to  say,  by  the  cultivation  of  1,000  acres  more  than  £30,000  is 
annually  distributed  in  the  district.  The  results  are  seen  in  the  increased 
prosperity  of  the  locality  since  beet-growing  has  come  into  favour. 

6.  Beet-growing  may  be  profitably  combined  with  the  operations  of  a 
mixed  farm.  The  tops  and  leached  pulp,  particularly  the  former,  are  splendid 
feed  for  stock,  and  the  most  successful  farmers  in  the  Maffra  district  are 
those  who  combine  beet-growing  with  dairying. 

7.  The  thorough  tillage  given  the  beet  crop  results  in  a  splendid  con- 
dition of  the  soil  for  the  following  cereal  crop.  For  example,  a  20-acre  paddock 
considered  "  crop  sick "  was  put  under  beet  for  two  seasons — the  crops 
averaged  about  12  tons  of  beet.  In  the  following  year  the  paddock  was 
sown,  partly  with  oats  and  partly  with  barley.  The  resulting  crops  averaged 
per  acre  3  tons  of  oaten  hay  and  60  bushels  of  barley. 

8.  By  the  practice  of  feeding  the  tops  and  leached  pulp  on  the  farm  the 
soil  fertility  is  maintained,  since  the  sugar  removed  contains  only  carbon, 
hydrogen,  and  oxygen — ^all  of  which  are  obtained  by  the  plant  from  the  air. 

9.  Beet,  above  all,  demands  good  soil  for  successful  cultivation,  but,  as  the 
resu  ts  at  MafFra  with  a  low  rainfall  show,  when  once  established  in  the 
spring  it  withstands  "dry  spells  "  and  quickly  responds  to  rain  or  irrigation. 
Once  the  crop  is  ready  to  lift  (about  March  or  April),  the  grower  is  not 
rushed  for  time,  but  has  a  month  in  which  to  suit  his  convenience  with  the 
operation.  Wet  weather  or  labour  difficulties  are,  therefore,  not  so  serious 
at  this  time  as  with  most  other  crops. 
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Recommendations  of  the  Crop  for  New  South  Wales. 
The  desirability  of  establishing  the  crop  in  New  South  Wales  is  obvious, 
and  small  trials  should  certainly  be  made^  with  the  idea  of  finding  suitable 
districts,  and  accustoming  farmers  to  the  crop.  The  question  of  erecting  a 
factory,  since  it  would  involve  an  outlay  of  at  least  £150,000,  may  well  be 
left  to  the  future.  Since,  however,  the  factory  must  be  within  reasonable 
^distance  of  good  supplies  of  coal,  limestone,  and  water,  a  district  must  fultil 
these  conditions  to  render  it  worth  while  considering  as  a  possible  beet- 
growing  area.  The  working  expenses  of  the  Maffra  factory  are  considerably 
increased  owing  to  the  fact  that  their  coal  comes  from  Newcastle  to  Mel- 
bourne, and  then  to  Maffra,  while  their  limestone  is  sent  a  distance  of  about 
200  miles. 

Several  growers  were  very  interested  to  hear  that  the  New  South  Wales 
Government  was  mteresting  itself  in  beet-growing,  and  expressed  themselves 
as  anxious  to  take  up  land  in  some  district  where  it  had  been  shown  that  the 
crop  could  be  grown  profitably  and  where  a  factory  had  been  established. 

A.  point  which  struck  me  was  the  probable  difficulty  of  working  a  factory 
for  the  first  year  owing  to  the  scarcity  of  skilled  labour.  Mr.  Williams 
(Factory  Manager)  informed  me  that  the  Honolulu  Iron  Works— a  company 
which  specialises  in  the  setting  up  of  sugar  factories — undertakes  to  run 
for  the  first  year  any  factory  which  they  erect.  Other  companies  probably 
do  the  same. 

However,  not  a  great  deal  of  skill  is  required  in  running  the  various 
portions  of  the  plant,  and  this  year  at  the  Maffra  factory  two-thirds  of  the 
hands  are  newly  employed. 


Whitening  for  Roofs. 


Thk  following  mixture  is  largely  used  by  the  Department  with  good  results 
for  whitening  roofs  : — 

Slake  half  a  bushel  of  freshly  burnt  stone  lime  with  hot  water,  covering 
the  mass  over  with  a  few  layers  of  thick  bags  (such  as  maize  bags)  while  it 
is  slaking,  and  leave  it  so  covered  for  about  half-an-hour.  Add  to  this 
firstly,  1  lb.  of  soft  soap  previously  dissolved  in  hot  water,  and  then  1  lb.  of 
alum,  also  dissolved  in  hot  water.  Stir  well  together  until  about  the 
thickness  of  cream.  Cover  up  tightly  as  before  and  leave  standing  for  about 
three  days,  when  it  will  be  found  to  be  in  putty  form. 

To  prepare  for  use,  thin  down  with  hot  water  to  the  consistency  of  good 
paint,  and  strain  through  a  fine  sieve.  Apply  to  the  roof  in  cool  weather  with 
a  two-knot  brush  two  coats,  allowing  about  six  days  between  the  two.  When 
desired,  colouring  matter  may  be  added. 

The  above  makes  a  good  cheap  paint  for  roofs  and  tanks,  and  also  for 
brick,  cement,  stone,  or  even  rough  wood  work,  and  will  last  for  three  to  four 
years. — A.  Brooks,  Works  Overseer. 
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Eattening  Store  Cattle  on  Fertilised  Pasture. 

Experiments  were  recently  conducted  by  the  Irish  Department  of  Agri- 
culture with  the  object  of  determining  the  effect  upon  the  live  weight  of 
cattle  of  dressing  pasture  with  basic  slag.  A  10-acre  field  was  divided  into 
two  equal  parts,  and  having  first  been  grazed  over  by  the  same  number  of 
cattle  for  a  period  to  ensure  equality,  one  of  the  plots  was  dressed  with  2 
tons  of  30  per  cent,  basic  slag  at  a  total  cost  of  £9  5s.  Dairy  cows  were 
kept  on  the  plots  for  the  following  two  seasons,  and  four  l|-year-old  store 
crossbred  Shorthorn  bullocks  of  average  type  were  then  put  on  each  plot. 
The  experiment  under  notice  was,  therefore,  more  to  determine  the  residual 
effect  of  the  basic  slag  on  store  cattle. 

One  lot  of  bullocks  was  placed  on  each  plot,  and  at  the  close  of  six  weeks 
the  animals  were  weighed  and  transferred  to  the  other  plot,  this  being  done 
four  times  until  twenty-four  weeks  had  been  covered.  As  it  is  essential  in 
such  an  experiment  that  the  pasture  he  kept  equally  eaten  down,  other 
bullocks  were  used  to  do  this  as  required. 

The  results  showed  that  the  plot  treated  with  basic  slag  gave  302  days 
more  grazing  than  the  untreated,  and  that  the  bullocks  grazed  thereon  made 
a  total  increase  in  live  weight  of  19  cwt.,  while  those  on  the  untreated  plot 
made  only  10  cwt. 


To  Infect  Lucerne  Seed  with  Nodule  Organisms. 

The  best  way  of  infecting  lucerne  seed  with  nodule  organisms  is  by  the  use 
of  soil  from  an  old  lucerne  patch  where  the  plant  has  grown  well.  The  soil 
should  be  in  a  dry  dusty  state,  and  the  seed  should  be  mixed  with  it 
thoroughly  so  that  there  is  no  doubt  about  infection  taking  place.  The  seed 
should  then  be  sown  with  a  drill  or  broadcasted  in  the  ordinary  way.  The 
soil  should  be  dried  in  the  shade  and  the  sowing  of  the  seed  carried  out  during 
the  afternoon.     Sunlight  will  kill  the  organisms — hence  these  precautions. 

It  is  sometimes  advisable  to  use  very  thin  glue,  pp.ssing  the  seed  through 
it  and  then  dusting  with  soil  obtained  from  the  old  lucerne  patch.  The 
glue  should  be  very  thin  and  the  seed  only  lightly  coated. 

The  Department  supplies  artificial  cultures,  but  culturing  weakens  the 
organisms,  and  a  natural  infection  from  the  soil  is  always  preferable. — 
C.  O.  Hamblin,  Assistant  Biologist. 


How  TO  Store  Seed  Potatoes. 

Potatoes  will  keep  for  seed  in  bags,  but  other  methods  of  storing  are  much 
to  be  preferred.  The  best  method  is  to  place  the  seed  in  shallow  boxes,  rose 
end  up,  and  store  in  a  shed — preferably  open  on  one  side  to  allow  of  the 
entrance  of  plenty  of  light.  This  treatment  will  cause  a  greening  of  the 
tubers  and  the  development  of  short  sturdy  green  shoots,  will  reduce  loss  to 
a  minimum,  and  will  give  the  crop  an  early  start.  Failing  "  boxing,"  the 
seed  should  be  spread  out  on  shelves  or  on  the  floor. — A.  H.  E.  McDonald, 
Chief  Inspector  of  Agriculture. 
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Wheat  Experiments  for  Hay* 

Yanco  Experiment  Farm,  1919. 


E.  FURBY,  Experimentalist. 

Experiments  carried  out  with  wheat  at  this  farm  during  1919  were  confined 
to  early,  mid-season,  and  late  plantings  of  several  varieties,  the  following 
coming  under  observation :  —Zealand,  Marshall's  No.  3,  Yandilla  King ; 
Cleveland,  Improved  Steinwedel ;  Thew  and  Firbank. 

Zealand,  being  considered  the  most  suitable  variety  for  hay  under  irriga- 
tion, was  again  used  as  the  check  variety  for  each  of  the  three  plantings. 
The  area  of  each  plot  sown  was  fairly  large,  being  one-fifth  of  an  acre,  which 
area  should  tend  to  make  the  comparative  weights  much  more  accurate, 
especially  as  the  soil  on  this  farm  is  most  variable  in  texture  and  fertility. 

As  there  was  a  slight  hitch  in  planting  each  section  to  date,  owing  to  the 
interference  of  rain  while  the  ground  was  being  prepared  for  sowing,  the 
three  plantings  should  be  regarded  respectively  as  raid-season,  late,  and  very 
late.  Otherwise  the  only  alteration  of  the  previous  year's  plan  was  the 
substitution  of  Thew  for  Florence,  and  of  Improved  Steinwedel  for  Stein- 
wedel, the  replaced  varieties  being  unprocurable. 

The  Preparation  of  the  Soil. 

The  general  uniformity  of  growth  of  the  crop  in  each  section  was  largely 
due  to  the  fact  that  a  heavy  crop  of  Grey  field  peas  had  been  ploughed  in 
during  the  spring  of  1918,  which  increased  the  nitrogen  content  evenly 
throughout  the  paddock.  A  further  deep  ploughing  was  given  after  a  fallow 
of  four  months,  the  ground  afterwards  being  worked  down  to  a  finer  tilth 
with  a  disc-cultivator  to  facilitate  efficient  grading.  The  latter  operation 
was  carried  out  three  times  to  ensure  an  even  and  thorough  distribution  of 
water  when  irrigating.  Although  grading  entails  a  large  amount  of  work, 
this  is  fully  compensated  for  by  the  ease  with  which  the  ground  irrigates 
(less  labour  consequently  being  required),  and  also  by  a  more  uniform  growth 
of  crop.  Check  banks  to  divide  each  variety  were  built  during  Marcb, 
approximately  one-third  of  a  chain  apart.  This  was  rather  close,  no  doubt, 
but  here,  too,  with  check  banks  at  least  half  a  chain  apart,  on  ground  which 
is  inclined  to  be  uneven  in  its  levels,  the  labour  of  construction  is  fully 
justified,  again  for  the  reason  that  thorough  irrigation  is  the  outcome. 

In  the  case  of  the  early  and  mid-season  plantings,  the  usual  practice  on 
this  farm  of  irrigating  the  ground  and  cultivating  immediately  prior  to 
sowing  was  adopted.  This  was  not  possible  in  the  case  of  the  late  planting, 
as  no  irrigation  water  was  available  at  the  time.  The  practice  of  sowing 
seed  in  a  dry  seed-bed  and  afterwards  irrigating  to  germinate  the  seed  is  too 
often  attended  with  disaster,  more  particularly  on  the  heavier  classes  of  soil, 
and  cannot  be  too  strongly  condemned. 
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The  Season. 
The  experiments  were  conducted  under  more  adverse  weather  conditions 
than  have  been  experienced  for  some  years  past — the  driest,  in  fact,  in  the 
history  of  the  Riverina.  No  doubt,  drought  is  met  by  the  artificial  application 
of  water,  but  the  absence  of  the  normal  humidity  in  the  atmosphere  is  not 
entirely  overcome  by  watering  as  the  crop  requires  it.  The  winter  was  also 
exceptionally  cold,  heavy  registrations  of  frost  being  frequently  recorded, 
while  strong  winds  blew  persistently  throughout  the  season. 

The  whole  crop  was  planted  and  brought  to  fruition  on  practically  irriga- 
gation  water  alone.  Although  the  rainfall  was  fairly  evenly  distributed  over 
the  growing  months,  it  never  fell  in  sufficiently  large  quantities  at  any  one 
time  to  be  of  real  benefit.  The  rainfall  from  the  time  of  planting  the  first 
crop  till  the  harvesting  of  the  last  was  as  follows  : — 

April         ...       31  points.  August      ...       53  points. 

May  ...     139      „  September...        67      „ 

June         ...       30      „  October      ...       90      „ 

July  ...       35      „  November...       14      „ 

Total       •        459      „ 

The  falls  ranged  from  2  points  to  45  points,  and  were  recorded  on  twenty- 
five  wet  days.  This  rainfall  was  not  sufficient  to  maintain  the  crop  throughout 
the  whole  winter,  and  it  had  to  be  supplemented  by  artificial  watering  when 
water  was  made  available  in  the  latter  part  of  July. 

Ideal  hay-making  weather  was  experienced  for  harvesting. 

The  Early-Bown  Plots. 
This  planting  was  made  on  29th  April,  the  delay  here  being  due  to  light 
falls  of  rain  preventing  the  ground  from  drying  sufficiently  to  plant  in  the 
iiiiddlp  of  April.  The  soil  at  planting  was  in  excellent  condition,  and  with 
the  aid  of  light  falls  of  rain  after  planting,  germination  of  all  varieties  was 
all  that  could  be  desired.  Being  sown  early  and  having  germinated  well, 
these  plots  received  the  full  benefit  of  139  points  of  rain  in  May,  and  conse- 
quently a  very  vigorous  early  growth  was  the  result.  It  was  on  these  plots 
that  the  tallest  and  most  prolific  growth  was  made,  and  the  greatest  weights 
of  hay  secured.  This  is  invariably  the  case  with  early  planting.  .  These  plots 
were  irrigated  twice — on  19th  August  and  23rd  September.  The  results  were 
as  follows  : — 


Plot 
No. 


Variety. 


Per  cent. 
Yield. 


Acre  Yield. 


Date  of 
Harvesting. 


Zealand... 

Marshall's  No.  3 

Yandilla  King  ... 

Cleveland 

Zealand  ... 

Improved  Steinwedel , 

Thew      

Firbank... 
Zealand 


Check 

100 

98-6 

108- 1 

91-5 

Check 

100 

104-5 

96- 

87-6 

Check 

100 

lb. 


c.  q. 

19  0  8 

.3  3  0 

19  2  I 

6  0  18 

3     11  u  3 

3     14  1  9 


3  8 
3  2 
3     12 


13 
13 

5 


26  October,  1919. 
23        .,         1919. 


23 
23 

26 


26 


1919. 
1919. 
1919. 
1919. 
1919. 
1919. 
1919, 


I 
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The  Mid-season  Plots. 
Delay  was  also  incurred  in  planting  these  plots,  rain  falling  after  the 
ground  had  been  irrigated ;  this  carried  the  sowing  date  forward  to  10th 
June,  which  must  be  classed  as  late,  as  it  is  not  usual  to  plant  any  later  than 
this.  Germination  of  all  varieties  in  this  case  was  considerably  retarded 
owing  to  the  ground  being  much  colder,  but  it  was  nevertheless  fair,  as  the 
ground  was  in  fairly  good  condition.  The  later  growth  was  slow,  but  the 
approach  of  warmer  weather  in  the  spring,  together  with  irrigations  on 
1 9th  August  and  23rd  September,  forced  it  a  little.  The  crop  generally 
did  not  compare  at  all  favourably  with  the  earlier  sown  plots,  only  medium 
yields  being  obtained.     These  were  as  follows  : — 


Plot 
No. 

Variety. 

Per  cent. 
Yield. 

Acre  Yield. 

Date  o(  Harvesting. 

t. 

c. 

q- 

lb. 

1 

Zealand           Check 

100 

2 

3 

3 

5 

3  November,  1919. 

2 

Marshall's  No.  3      

95-6 

2 

0 

2 

9 

3          „          1919. 

a 

Yandilla  King         

90-5 

1 

17 

0 

21 

3          „          1919. 

4 

Cleveland      

110-2 

2 

3 

3 

0 

3          „          1919. 

5 

Zealand          Check 

100 

1 

18 

1 

6 

3          ,,          1919. 

6 

Improved  Steinwedel 

94-5 

1 

15 

3 

1 

28  October,     1919. 

7 

Thew 

105-3 

1 

19 

1 

4 

28          „           1919. 

8 

Firbank 

62-3 

1 

2 

3 

22 

28          „           1919. 

9 

Zealand          Check 

100 

11 

6 

1 

5 

3  November,  1919. 

The  Late-sown  Plots. 
This  planting  was  made  on  30th  June  under  unfavourable  conditions.  It 
was  necessary  to  irrigate  the  ground  at  the  same  time  as  for  the  mid-season 
sowing,  and  to  keep  it  cultivated,  with  the  result  that  it  had  dried  up 
considerably  by  the  time  the  sowing  was  made,  leaving  an  undesirable  seed- 
bed. The  ground  was  exceedingly  cold  then,  and  this,  with  the  absence  of 
the  necessary  moisture,  was  the  cause  of  a  very  poor  germination  in  all 
varieties,  and  an  extremely  weak  growth  for  the  first  ten  weeks.  Three 
irrigation;?  were  given  this  crop,  the  first  on  19th  August  when  the  crop 
was  only  about  6  inches  high,  the  second  on  23rd  September,  and  the  third 
on  29th  October,  just  prior  to  the  flowering  stage  in  the  earliest  varieties. 
The  two  last  irrigations  accelerated  the  growth  of  the  crop,  finally  giving 
greater  yields  than  were  at  first  expected.  After  the  first  irrigation  it  was 
found  necessary  to  harrow  the  crop  in  the  endeavour  to  break  up  the  hard 
surface  of  the  ground  and  so  stimulate  growth.  Although  the  lack  of 
rain  at  the  I'ight  time  was  largely  the  cause  of  the  poor  yields  obtained. 


470 


Agricultural  Gazette  of  N.S.W.         [July  2,  1920. 


planting  so  late  in  the  season  has  never  yet  been  attended  with  any  degree 
of  success.     The  yields  obtained  from  this  planting  were  as  follows  : — 


Plot 
No. 


Variety. 


Per  cent. 
Yield. 


Acre  Yield. 


Date  of  Harvesting. 


Zealand    Check 

Marshall's  No.  3      

Yandilla  King 

Clevelatd       

Zealand     ...         ...         Check 

Improved  Steinwedel 

Thew 

Firhank 

Zealand Cheek 


100 

88-5 
110-0 
1100 
100 

94'.') 
1171 

790 
100 


c.  q.  lb. 

8  U  J9 
4  2  1 

10  0  20 

9  1 
6  1 


17  November,  1919. 


19 

0 

0    27 

2       1 

0  19     1       9 

1  3     3     10 


17 
17 
17 
17 
17 
6 
6 
17 


1919. 
1919. 
1919. 
1919. 
1919. 
1919. 
1919. 
1919. 


In  view  of  the  poor  results  obtained  from  late  sowing  as  compared  with 
the  profitable  yields  invariably  obtained  by  planting  early,  it  has  been 
decided  by  the  Rxpeiiments  Supervision  Committee,  upon  the  recommenda- 
tion of  the  Manager  of  Yanco  E.\perimeut  Farm,  that  late  planting  shall  in 
future  be  eliminated. 

Notes  on  the  Varieties. 

Z-  alaivd  in  this  trial  has  not  upheld  it.s  rejjutation  of  being  the  best  and 
heaviest  hay  wheat  for  this  farm,  probably  on  account  of  the  unfavourable 
growing  conditions.  In  each  sowing  it  was  by  far  the  most  prolific  wheat, 
particularly  in  the  early  and  mid-season  plots,  but  when  cured  it  weighed 
much  lighter  than  was  expected.  It  is  the  second  latest  maturing  variety  in 
the  trial ;  when  youi»g  it  is  vigorous  growing,  dark-green  in  colour,  and 
stools  moderately.     At  maturity  it  was  5  feet  6  inches  high. 

Marshall's  No.  3  has  not  this  year  come  up  to  previous  records  as  regards 
percentage  yield.  It  is  late  maturing,  and  gave  best  results  when  sown 
early,  though  not  equal  to  Zealand.  For  the  first  month  after  germinating 
this  variety  has  a  peculiar  spreading  habit,  but  finally  it  grows  upright  with 
drooping  foliage.  It  is  a  moderate  stooler,  with  fairly  fine  straw,  and  makes 
into  a  good  class  of  hay. 

Yandilla  Kii.g  is  very  similar  to  Marshall's  No.  3,  though  the  foliage  is 
not  quite  as  broad.  It  is  also  late  maturing,  and  has  a  procumbent  habit 
when  young.  It  grew  to  a  height  of  5  feet  in  the  early  plots,  and  generally 
did  very  well  this  season. 

Cleveland  is  the  latest  maturing  variety  under  trial.  The  crop  on  the  late 
plots  was  very  thin  and  sparse,  but  on  the  early  and  mid-season  plots  a 
fairly  vigorous  growth  was  made,  reaching  5  feet  in  the  early  plot.  This 
variety  does  not  stool  very  heavily,  nor  carry  much  foliage. 

Improvid  Steinwedel  matures  at  about  the  same  time  as  Firbank  or  Thew 
when  sown  early,  but  is  later  when  sown  late  in  the  season.  It  grew  to  a 
height  of  4  feet  6  inches  in  the  early  plots,  stooled  very  well,  and  produced 
an  abundance  of  dark-green  foliage  from  the  base  of  the  straw  to  the  top. 
The  straw  is  medium-fine,  strong,  and  purple  at  the  base,  and  carries  good 
large  heads  with  plenty  of  grain.  This  variety  makes  into  a  good  class  of 
hay  when  sown  early. 
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7^hew  is  another  vai'iety  which  makes  into  a  good  sort  of  hay.  The  straw 
is  thin  and  light-coloured,  and  carries  only  a  medium  quantity  of  short  and 
erect  foliage.  It  only  grew  3  feet  9  inches  in  the  early  plot,  and  much  less 
in  the  mid-season  and  late  plots.  Being  an  early  maturer,  it  seems  that  it 
should  be  sown  late  in  the  season. 

Firhank  is  the  earliest-maturing  variety  under  trial.  Its  yields  this 
season  do  not  compare  with  those  of  previous  trials ;  apparently  it  was  not 
suited  to  the  diier  conditions  and  repeated  applications  of  water,  for  in 
former  years  it  yielded  well  above  the  100  per  cent.  mark.  Firbank  is  a 
scanty  grower  and  poor  stooler. 


To  Repair  Corroded  Tanks. 


Corrugated  iron  tanks  that  show  signs  of  rusting  and  corroding  may  have 
their  lives  considerably  lengthened  if  the  inside  of  the  tank  is  coated  with 
cement  mortar.  This  may  be  done  as  follows  : — First  brush  all  rust  from  the 
inside  surface  of  the  tank  and  tie  around  it  on  the  inside  wire  netting  of  any 
mesh  (preferably  2  inches),  passing  the  tying  wire  through  small  holes 
in  the  tank  and  twitching  it  up  on  the  outside.  Then  plaster  the  sides 
through  the  netting  with  cement  mortar  made  up  of  three  parts  clean  sand 
and  one  part  cement.  Continue  until  the  netting  is  covered.  In  the  same 
way  put  on  the  bottom  of  the  tank  one  inch  thickness  of  the  cement  mortar. 

When  this  is  sufficiently  set,  a  ^inch  coat  of  stronger  mortar  (equal  parts 
sand  and  cement)  should  be  trowelled  on  and  finislied  to  a  smooth  face. 
Finally,  a  coat  of  wash,  made  of  1  lb.  washing  soda  to  four  gallons  water, 
should  be  applied.  Holes  punched  from  the  outside  of  the  tank  with  a 
four  inch  nail  are  a  help  to  the  keying  of  the  cement,  and  a  convenience  for 
the  tie  wires.  The  outside  of  the  tank  should  be  painted  when  the  repairs 
are  finished.  As  this  treatment  adds  considerably  to  the  weight  of  the 
tank,  it  is  necessary  to  make  sure  that  the  stand  or  supports  are  strong 
enough  for  the  purpose. —  A.  Brooks,  Works  Overseer. 


Methods  of  Extracting  Wax  from  the  Honeycomb. 

To  extract  wax  from  combs  it  is  necessary  to  apply  pressure,  a  wax  press 
being  used  for  the  purpose.  Melt  the  combs  in  boiling  water ;  put  in  the 
press  a  sack  (say  a  sound  chaff  bag),  and  pour  into  this  the  boiling  mass ; 
then  fold  the  top  of  the  sack  and  apply  the  screw  pressure. 

When  a  press  is  not  available,  another  method  can  be  used,  but  with  this 
only  a  fair  percentage  of  the  wax  can  be  obtained.  In  the  second  method 
the  comb  is  put  into  a  sack,  the  top  of  this  tied,  and  the  whole  immersed 
in  boiUng  water  with  weights  on  it  to  keep  it  under.  When  the  combs  are 
melted,  the  top  of  the  sack  is  lifted,  and  pressure  applied  to  its  contents  by 
twisting.  The  sack  is  then  immersed  again,  and  pressure  applied  to  it  from 
the  top  ;  it  is  subsequently  weighted  and  allowed  to  cool. 

The  second  method  is  obviously  imperfect,  and  a  wax  press — especially 
when  used  for  extracting  wax  from  old  combs — soon  earns  the  price  of  its 
purchase. — W.  A.  ^oodacre,  Senior  Apiary  Inspector. 
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Cheap  Petrol  gives  American  Fakmers  an 
Advantage. 

The  American  faroier  has  a  big  advantage  over  the  AustraUan  farmer,  be- 
cause good  road  construction  is  a  live  and  popular  idea  throughout  the 
country,  the  result  being  that  with  good  roads  as  the  general  rule,  the  motor 
truck  and  the  motor  car  (with  trailer)  are  very  much  in  evidence.  In  many 
parts,  motor  truck  service  companies  operate  successfully,  even  in  competition 
with  the  railways. .  Generally  speaking,  the  United  States  are  a  network  of 
railways,  and  capital  is  quickly  available  to  open  up  new  territory  prior  to 
settlement  taking  place,  the  builders  of  these  railways  relying  upon  future 
freightage,  or  on  concessions  in  the  shape  of  land  grants  to  recoup  them  for 
their  expenditure.  It  is  obvious  that,  with  such  transport  facilities,  the 
American  farmer  is  particularly  well  placed  for  getting  his  produce  to 
market,  or  for  the  removal  of  his  stock  when  this  is  necessary.  The  first 
cost  to  him  of  motor  trucks  and  cars,  and  the  low  cost  of  petrol  (averaging, 
between  States  from  the  Pacific  to  the  Atlantic,  about  Is.  per  gallo/i,  as 
compared  with  about  four  times  that  amount  in  Australia)  together  make  the 
lot  of  the  American  farmer  very  much  better  than  that  of  our  own  farmers,  and 
incidentally  assist  increased  production  to  a  large  extent.  Good  roads,  plus 
cheap  petrol,  bring  the  cost  of  upkeep  of  a  truck  or  car  down  to  a  minimum 
in  America. 

Realising  that  the  cost  of  petrol  has  a  vital  bearing  upon  transportation 
here,  I  called,  during  my  visit  to  San  Francisco,  upon  the  Union  Oil  Com- 
pany (one  of  the  largest  oil  companies  in  the  States).  I  discussed  with  the 
Assistant  to  the  Vice-president  (Mr.  T.  A.  Hays)  the  possibility  of  securing 
petrol  for  Australia  at  a  substantially  lower  cost.  He  expressed  the  opinion 
that  the  only  way  in  which  Australia  could  obtain  petrol  materially  cheaper 
was  by  finding  its  own  oil  wells.  He  was  further  of  opinion  that  an  ex- 
pert oil  geologist — the  very  best  procurable — should  be  brought  to  Australia, 
and  given  full  facilities  for  finding  oil,  and  that,  later,  an  experienced  oil 
driller — not  a  water  driller — should  also  be  procured  ;  and  said  he  would  be 
glad,  if  the  New  South  Wales  Government  desired  it,  to  lend  a  first-class 
geologist  from  his  own  Company. — Extract  from  a  report  by  Mr.  Leslie 
G.  Bridge. 


Cooked  versus  Raw  Potatoes  as  Pig  Patteners. 

Experiments  were  recently  carried  out  by  the  Department  of  Agriculture 
and  Technical  Instruction  for  Ireland  to  determine  the  comparative  values 
of  cooked  and  of  raw  potatoes  for  fattening  pigs. 

The  experiments  were  carried  out  at  five  centres  in  five  counties,  and  at 
each  centre  the  pigs  were  divided  into  two  lots,  as  even  as  possible  as  regards 
sex,  age,  weight,  and  general  appearance.  The  pigs  in  Lot  1  were  given 
cooked  potatoes,  and  those  in  Lot  2  raw  pulped  potatoes,  but  in  all  other 
respects  the  lots  were  treated  alike.  Summarised  results  show  that  the  pigs 
to  which  cooked  potatoes  were  fed  made  an  average  daily  gain  of  l"431b., 
while  the  animals  on  raw  potatoes  gained  only  l'291b.  In  110  days  the 
former  made  an  increased  gain  in  live  weight  of  almost  161b.  per  head  more 
than  the  latter.  The  results  indicated  that,  with  pork  at  £6  8s.  9d.  per  cwt. 
live  weight,  a  substantial  profit  was  obtained  from  the  cooking  of  potatoes 
for  fattening  pigs. 
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Sudan  Grass  in  Western  Districts* 

At  Cowra  Experiment  Farm. 


C.  McCAULEY,  Aasistant  Experimentalist. 

A  PROFIT  of  over  £100  from  20  acres  of  Sudan  grass  in  a  dry  district  and  a 
season  of  indifferent  rainfall  is  a  result  that  should  commend  the  crop  to 
graziers  and  farmers  in  the  drier  portions  of  the  State. 

The  land  was  ploughed  6  inches  deep  with  a  disc  plough  between  17th 
and  30th  July,  1919,  and  an  excellent  seed-beti,  free  from  weeds,  was 
obtained  by  spring-tooth  cultivating  and  harrowing  just  prior  to  planting  from 
29th  September  to  3rd  October.  Sowing  was  effected  with  the  w.heat  drill 
at  5  lb.  per  acre,  in  drills  21  inches  apart.  Superphosphate  was  sown  with 
the  seed  at  the  rate  of  60  lb.  per  acre. 

The  germination  was  good  and  even  ;  despite  the  dry  season  the  crop 
made  steady  growth  and  it  was  some  18  inches  high  when  useful  rains  fell 
early  in  December.  The  subsequent  growth  was  rapid,  and  the  grass  was 
soon  4  feet  6  inches  high.  A  strong  second  growth  appeared  at  the  base  of 
the  plants.  On  24th  December  the  crop  had  reached  the  late  flowering  stage 
and  was  cut  for  silage.  The  yield  was  good,  averaging  25  cwt.  per  acre,  or 
26  tons  in  all. 

A  very  succulent  growth  followed,  and  was  fed  off  to  the  cattle  between 
1st  and  6th  January.  The  cattle  ate  the  grass  readily,  and  it  proved 
itself  of  good  feeding  value  by  the  increased  milk  yield  during  that  period. 

The  crop  was  harrowed  crosswise  on  7  th  January,  and  on  9th  February 
the  second  growth  was  cut  for  hay  when  it  was  4  feet  high.  The  green 
weight  of  the  stuff  was  1  ton  per  acre,  and  the  dry  weight  12  cwt.,  or  12  tons 
in  all. 

The  stubble  was  again  fed  off  by  the  cows,  which  were  turned  in  from 
15th  to  23rd  February.  Another  harrowing  was  given  on  24th  February, 
but  owing  to  the  hot  dry  weather  prevailing  the  third  growth  was  rather 
slow.  Good  rain  fell  on  12th  and  13th  March,  and  the  crop  made  a  quick 
recovery,  and  late  in  April  was  3  feet  6  inches  in  height  and  setting  a  good 
crop  of  seed  which  it  was  intended  to  harvest.  However,  early  frosts  caught 
the  crop,  and  as  there  was  no  chance  of  the  seed  maturing,  it  was  decided  on 
10th  May  to  graze  the  crop  off.  For  several  weeks  twenty-one  head  of  cattle 
and  one  horse  were  run  on  the  area,  and  following  these  400  sheep  got  a 
week's  feed  off  it.  In  such  a  season,  the  value  of  the  grazing  is  very 
conservatively  estimated  at  £40. 
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The  rainfall  for  the  various  periods  of  growth  was  as  follows  :- 
Rainfall  during  Growing  Period. 


For  First  Out. 


For  Second  Cut. 


For  Third  Growth.* 


October       ...     90  points. 
November  ...     25      ,, 
December    ..  194      ,, 


Total 


309 


December...  249  pointa. 
January    ...  164     ,, 


Total  ...  413 


February. 

March 

April 


27  points. 
142      „ 
170      „ 


Total...  339 


*  The  third  growth  was  not  actually  harvested. 

Upon  the  results  of  this  trial  it  can  be  said  that  Sudan  grass  has  proved 
itself  a  valuable  crop  for  the  district  for  (a)  hay  or  silage,  and  (h)  grazing. 

During  the  hot,  dry  summer  months  it  provided  green  succulent  growth, 
when  even  the  cultivated  native  grasses  were  absolutely  dry.  The  butter-fat 
tests  for  the  month  of  April  were  of  higher  percentage  than  usual.  Several 
of  the  cows  were  tested  a  second  time  to  ascertain  if  the  tirst  had  been 
correct  The  milking  herd,  during  this  period,  were  depastured  on  the  Sudan 
grass  alone,  but  there  was  not  sufficient  for  them  to  be  allowed  all  they 
wanted,  and  they  were  only  permitted  to  remain  until  it  was  considered  they 
had  had  a  sufficient  ration.     The  milk  yield  therefore  suffered  in  quantity. 

Samples  of  Sudan  grass  hay,  oaten  chaff,  wheaten  chaff,  and  wheaten  hay 
were  forwarded  from  the  farm  to  the  chemist,  Mr.  Guthrie,  who  subsequently 
reported  the  results  of  his  analyses  to  be  as  follows : — 


Water, 
per  cent. 

Ash, 
per  cent. 

Albumi- 

Carbo- 

Ether 

Crude 

Albumi-     Nutri- 

noids, 

hydrates, 

Extract, 

Jibre, 

noid        !  tive 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Ratio.      Value. 

1 

Sudan  grass 

10-70 

6-40 

918 

54-62 

1-94 

1716 

1   :    6-4 

68 

Oaten  chaflf 

12-5 

3-1 

4-3 

46-0 

0-9 

33-2 

1    :  \\9 

52 

Wheaten  chaflF... 

131 

6-8 

4-8 

44  0 

1-3 

310 

1   :    9  8 

51 

Wheaten  hay  ... 

110 

71 

9.4 

46-7 

2-7 

23-1 

1   :    5-6 

62 

A  sample  of  silage  made  from  Sudan  grass  was  also  forwarded  to  Mr. 
Guthrie  for  analysis,  with  the  following  result : — 

Moisture  ...  ...         ...  ...         64-89  per  cent. 

Albuminoids   ...         ...  .,  ...  4-24         ,, 


Ether  extract  .. 
Ash       ... 

Fibre 

Carbohydrates. . 


M6 

3-22 

10-34 

16-15 


100  00 


A-lbuminoid  ratio        ...     1  to  4-4, 
Nutritive  value  ...         23. 

Fixed  acidity,  calculated  as  sulphuric  acid 
Volatile  acidity,  calculated  as  sulphuric  acid 


0*19  per  cent. 
0-12 
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Financial  Statement. 

The  following  statement  shows  the  total  outlay  on  the  paddocks,  and  then 
presents  the  various  costs  allocated  to  the  several  crops  obtained  : — 


Operation  and  Cost. 


Total 
Outlay. 


Cost 
of  Silag^e. 


Cost 
of  Hay. 


Cost 

of  Grazing 

Crop. 


Ploughing,  at  6s.  lOd.  per  acre 
Spring-tooth  cultivation,  at  28.  Sd.  per  acre 
Drilling,  at  2s.  lid.  per  acre 
Seed,  at  Is.  per  lb.  ;  5  lb.  per  acre 
Superphosphate,  at  £6  per  ton ;  60  lb.  per 

acre  ... 
Wages,  four  men,  four  days  (cutting,  cart- 
ing, and   chaffing  silage),  at    12s.   lOd. 

per  day 
Kerosene  oil  consumed,  1  tin 
Eleven  horses,  three  days,  at  3d.  per  hour 

per  horse 
Depreciation  on  plant,  5s.  per  acre 
Binder  twine,  two  balls,  3s.  each  ... 
Oil  consumed,  1  quart 
Harrowing,  at  7d.  per  acre  ... 
Wages,    three   men,   four    days    (cutting, 

carting,  stocking,  and  stacking  hay),  at 

12s.  lOd.  per  day  ... 
Six  horses,  three  days,  cutting  and  carting 

hay 

Depreciation  on  plant,  5s.  per  acre 

Binder  twine,  two  balls,  3s.  each  ... 

Harrowing,  at  7d.  per  acre  ... 

Oil  consumetl,  1  quart 

Rental  of   land   valued  at   £10  per  acre, 

9  months      


Total 


£    s.  d. 

6  16  8 

2    8  4 

2  11  8 
6    0  0 

3  4  3 


11    4  0 

0    7  9 

3  12  2 

6    0  0 

0    6  0 

0     1  3 

0  11  8 


8    8    0 

1  17  10 
5  0  0 
0  6  0 
0  11  8 
0     1    3 


7  10    0 


64  18    6 


£    8.  d. 

2    5  7 

0  16  2 

0  17  2 

1  13  4 


1     1    5 


11     4  0 

0    7  9 

3  12  2 

5    0  0 

0     6  0 

0    1  3 


2  10    0 


29  14  10 


2    5 
0  16 

0  17 

1  13 


1     1    6 


0  11     8 


8    8    0 

1  17  10 
5  0  0 
0    6    0 


0    1     3 
2  10    0 


25    8    5 


2    5  6 

0  16  1 

0  17  3 

1  13  4 


1     1     5 


0  11     8 

2  10    0 


9  15    3 


Summary. 

Credit. 

By  12  tons  of  hay,  at  £6  per  ton  

25  tons  silage,  at  £2        ,, 

Two  weeks'  grazing  eighteen  cows,  at  2s.  6d.  per 
head  per  week     ... 

Estimated  value  of  grazing  on  third  growth 


Debit. 
To  costs  as  per  above  table 

Balance,  profit... 


£  s. 

d 

72  0 

0 

50  0 

0 

4  10 

0 

40  0 

0 

£166  10 

0 

64  18 

6 

£101  11 

6 
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Under  Irrigation  with  Bore  Water. 


W.  R.  COLWELL.* 


Excellent  returns  were  obtained  from  Sudan  grass  at  Coonamble  Experiment 
Farm  last  season  with  the  assistance  of  irrigation  from  bore  water. 

An  area  of  30  acres,  which  two  years  before  had  carried  a  heavy  crop  of 
broadcast  maize  and  then  a  crop  of  wheat  that  failed,  was  disced,  and  then 


A  Heavy  Crop  being  out  lor  Silago  at  Coonamble. 

sown  in  September,  1919,  with  Sudan  grass  at  the  rate  of  81b.   per  acre. 
About  75  per  cent,  of  the  seed  germinated,  and  the  growth  being  good,  the 
area  was  divided  into  eight  blocks  and  irrigated  by  flooding. 
♦Late  Manager,  Coonamble  Experiment  Farm. 
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The  first  growth  cut  300  bags  of  chaflF,  from  the  second  growth  the  seed 
was  stripped  (a  very  satisfactory  yield  being  obtained),  and  the  third  growth 
was  fed  off,  730  sheep  being  depastured  on  it  and  kept  in  good  condition  for 
several  weeks. 

The  accompanying  illustrations  serve  to  indicate  how  heavy  was  the 
growth.  Only  three  floodings  were  given,  but  the  crop  was  a  notable  success, 
and  proves  the  value  of  fodder  crops  under  irrigation  in  districts  where  bore 
water  is  available.  Many  graziers  in  the  CJoonamble  district  were  much 
impressed  by  the  results  obtained,  and  aflSrmed  their  intention  to  make 
plantings  in  the  future. 


In  a  Dry  Season  at  Parkes. 


J.  E.  SYME,  Inspector  of  Agriculture. 

That  Sudan  grass  is  one  of  the  beat  summer  fodder  plants  to  grow  in 
western  districts  was  fully  demonstrated  at  Parkes,  even  in  the  dry  season 
just  experienced.  The  fact  that  it  will  grow  to  a  height  of  4  and  5  feet  when 
natural  herbage  is  entirely  absent  is  sufficient  indication  of  its  drought 
resistance.  There  have  been  failures  in  different  districts,  it  is  true,  but  they 
can  usually  be  accounted  for  by  almost  entire  absence  of  rain.  In  two  cases 
mentioned  below,  profitable  crops  were  raised  on  very  light  rainfalls,  heavy 
rain  only  falling  when  the  Sudan  grass  had  practically  matured. 

On  12th  October,  Mr.  W.  W.  Watson,  Tichborne,  planted  50  acres.  The 
land  had  been  disc-cultivated  in  July,  1919,  and  the  only  rain  before  sowing 
was  37  points  on  5th  September.  The  seed  was  sown  at  4  lb.  to  the  acre 
without  manure,  and  germinated  well  in  places.  The  rainfall  after  sowing 
was  25  points  in  October,  44  points  in  November,  and  362  points  in 
December — the  last  coming  when  the  grass  had  nearly  matured. 

In  the  third  week  in  December,  3  acres  that  had  germinated  well  were  cut 
with  the  binder,  made  into  hay,  then  put  through  the  chaffcutter,  and  finally 
through  the  harvester  operated  by  an  engine  to  thrash  out  the  seed,  of  which 
500  lb,  was  obtained  from  the  3  acres.  Of  this  seed,  400  lb.  was  sold  for 
2s  6d.  per  lb.,  and  the  chaff  was  used  to  feed  horses,  the  seed  and  chaff 
giving  a  very  handsome  return. 

At  the  end  of  January,  twenty-five  head  of  cattle  and  twelve  horses  were 
pastured  on  the  paddock  and  put  in  condition.  They  remained  there  unti^ 
the  third  week  in  March,  when  sheep  were  turned  on  to  clean  it  up. 

In  the  second  case,  the  manager  of  Mr.  R.  Shelton's  property,  "  Elim- 
vale,"  at  Nelungaloo,  on  25th  September,  1919,  planted  30  acres  of  Sudan 
grass,  using  6  lb.  of  seed  to  the  acre,  with  54  lb.  of  superphosphate.  The 
land  had  been  ploughed  about  4  inches  deep  the  last  week  in  September, 
1919,  with  disc  plough,  harrowed,  and  dragged  with  a  couple  of  logs 
to  get  a  fine  tilth  just  before  planting.  The  germination  was  poor,  but 
the  grass  grew  to  a  height  of  5    feet.      On    6th  September,   just   before 
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sowing,  35  points  of  rain  were  registered,  and  the  rainfall  after  sowing 
was  15  points  on  26th  September,  22  points  on  28th  September,  and 
533  points  in  December.  The  crop  was  fed  off,  thirty-one  horses  and  eleven 
head  of  cattle  being  turned  in  on  7th  January,  1920,  and  getting  six  weeks 
solid  feed  in  it.  Indeed,  they  have  been  grazing  on  it  ever  since,  as  it  keeps 
growing  until  the  frost  kills  it. 

Both  the  farmei's  are  of  the  opinion  that  Sudan  grass  is  the  best  summer 
fodder  they  have  yet  grown,  and  that — while  belonging  to  the  sorghum 
family — it  is  not  poisonous  at  any  stage. 


An  Improved  Method  or  Wiring  Bbe-hive  Frames. 

A  METHOD  of  wiring  frames  that  is  well  worth  the  attention  of  ihe  local 
apiarist  is  described  by  E.  R.  Root  in  a  recent  issue  of  Oleanings  in  Bee 

Culture  (from  which  the  accompany- 


:& 


ing  figure  is  taken).  Bee-keepers  to 
whom  the  improvement  appeals 
have  a  good  opportunity  of  apply- 
ing it  during  the  winter  adjustment 
of  material. 

It  will  be  seen  that  the  only  way 
in  which  the  method  of  wiring 
differs  from  that  usually  practised 
is  that  a  fifth  (or  in  shallow  supers, 
a  third)  strand  is  run  from  the  hole  A,  through  a  staple  at  B,  to  the  hole  0. 
This  reinforcement  prevents  the  foundation  from  stretching  near  the  top  bar, 
with  the  consequence  that  in  many  cases  the  queen  is  induced  to  lay  right 
up  to  the  top  bars  of  the  frame.  The  queen  does  not  care  to  lay  in  cells 
that  are  stretched,  for  they  are  neither  drone  nor  worker  cells. — W.  A. 
GooDACRE,  Senior  Apiary  Inspector. 


Soil  Analyses  for  Farmees. 

It  must  be  pointed  out  that,  as  a  rule,  the  analysis  of  an  isolated  sample  of 
a  soil  that  has  been  variously'  cropped  and  manured  for  a  number  of  years  is 
of  little  practical  value.  It  [the  analysis]  cannot  be  expected  to  yield 
results  which  can  be  used  as  an  accurate  and  infallible  guide  towards 
supplying  rationally  and  with  an  expectation  of  profit  the  soil's  manurial 
requirements.  Agricultural  chemists  are  unanimous  in  the  opinion  that  the 
results  of  such  an  analysis  are  in  no  degree  commensurate  with  the  work 
involved  in  obtaining  them.  Trials  on  the  field  itself  can  alone  furnish 
the  desired  information. — Prank  T.  Shutt,  M.A.,  D.Sc,  Dominion  Chemist, 
Canadian  Department  of  Agriculture. 


Boiled  Wheat  for  Poultry. 


The  palatability  of  wheat  is  increased  by  boiling,  steaming,  or  soaking  in  hot 
water,  V)ut  this  treatment  does  not  increase  the  food  value  in  any  way,  nor 
does  the  fact  that  the  wheat  becomes  more  bulky  make  it  the  more  economi- 
cal as  a  feed.— James  Hadlington,  Poultry  Expert. 
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Sorghum  as  a  Possible  Source  of 
Industrial  AIcohoL 


A.  A.  RAMSAY,  Principal  Assistant  Chemist. 

The  following  varieties  of  sorghum  grown  at  Hawkesbury  Agricultural 
College,  Richmond,  were  lately  examined  as  to  their  suitability  for  the  pro- 
duction of  industrial  alcohol : — (1)  Early  Amber  Cane,  (2)  No.  47,  (3)  No.  54, 
(4)  No.  51,  (5)  No.  49,  (6)  Sorghum  aaccharatum,  (7)  Planter's  Friend,  (8) 
No.  34,  (9)  Saccaline.  Nos.  34  to  54  are  selected  varieties  of  Planter's 
Friend.  All  the  varieties  were  examined  at  the  same  relative  state  of 
ripeness. 

A  hundredweight  of  the  sorghum  was  divested  of  leaves,  the  top  portion 
carrying  the  seed  was  removed,  and  the  remaining  canes  were  crushed  in  an 
experimental  mill  (power  driven)  which  was  kindly  loaned  for  this  work  by 
the  Colonial  Sugar  Refining  Company,  Ltd.  The  mill,  a  two-roller  one,  was 
set  very  close  (^  of  an  inch),  so  close,  in  fact,  that  the  stalks  would  just  pass 
through  without  puUing  the  mill  up.  The  expressed  juice  was  collected  and 
examined. 

The  results  obtained  are  set  forth  in  Table  I.  It  will  be  noted  that  the 
yield  of  sorghum  in  the  field  ranged  from  5*5  to  17  6  tons  per  acre,  and 
the  average  yield  of  all  varieties  was  14  tons  per  acre.  The  "  tops  "  or  heads 
of  the  sorghum  varied  from  8*9  t^  268  per  cent,  of  the  total  weight  of 
growing  sorghum,  the  mean  being  13*9  per  cent.,  and  the  leaves  varied 
from  107  to  207  per  cent.,  the  mean  being  14-3  per  cent.  The  percentage 
of  clean  stalks  varied  from  60*7  to  80-4,  the  mean  being  71  "9  percent. 

The  yield  of  juice  expressed  by  single  crushing  also  showed  wide  variations, 
viz.,  from  20  per  cent,  to  36  per  cent.,  the  mean  yield  being  27*7  per  cent,  of  the 
weight  of  the  clean  stalks  crushed.     The  yield  of  juice  will  be  dealt  with  later. 

The  sucrose  content  of  the  juice  expressed  ranged  from  4-7  to  148  per 
cent.,  with  an  average  of  9*99  per  cent.  The  fruit  sugar  content  rang^ed  from 
2*1  to  45  per  cent.,  the  average  being- 3*08  per  cent. 

From  the  composition  of  the  juice  as  stated  above,  the  theoretical  yield  of 
alcohol  has  been  calculated,  using  Pasteur's  figures,  and  the  yield  is  further 
expressed  as  imperial  gallons  of  95  per  cent,  alcohol.  Pasteur's  figures  have 
not  been  realised  in  actual  distillery  practice.  These  figures  were  obtained 
from  pure  sugar  solutions  and  nutrient  media,  therefore  the  yield  of  alcohol 
in  practice  might  be  appreciably  reduced. 

The  figures  obtained  show  that  the  yield  of  95  per  cent,  alcohol  ranges 
from  6*8  to  113  gallons  per  acre,  with  an  average  of  52*7  gallons,  or  ex- 
pressed in  terms  of  1  ton  clean  canes,  the  yield  ranged  from  2*03  to  7*99 
gallons  with  a  mean  of  4*85  gallons. 
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It  is  diflBcult  to  arrive  at  the  money  value  of  a  ton  of  sorghum,  since  the 
sorghum  is  usually  consumed  on  the  farm  where  it  is  grown,  and  it  is  rarely 
if  ever  sold.  The  practice  a  good  few  years  ago  was  to  charge  sorghum  as 
being  worth  lOs.  per  ton  for  fodder.  The  prices  of  all  fodders  have  advanced 
very  considerably  within  the  past  two  years,  chaff  being  at  present  about 
£12  per  ton.  It  appears  therefore  that  soi'ghum  ought  to  be  worth  consider- 
ably more  than  10s.  per  ton,  and  that  IGs.  or  I83.  would  be  a  more  correct 
figure*.  Sugar-cane  is  worth  about  40s.  per  ton  in  the  field  with  a  yield  at 
least  as  high  as  sorghum,  and  costing  no  more  in  labour  to  produce  it. 

To  this  figure  would  have  to  be  added  the  cost  of  cutting,  trashing,  and 
transport,  which  might  pasily  cost  6s.  per  ton. 

The  95  per  cent,  alcohol  from  sorghum,  as  grown,  must  be  produced  and 
sold  at  Is.  Hd.  per  gallon  to  enable  it  to  exist  as  an  industry.  Industrial 
95  per  cent,  alcohol  is  at  present  sold  at  Is.  4|d.  per  gallon,  and  methylating 
or  denaturing  costs  about  3d.  per  gallon,  leaving  Is.  l^d.  as  the  price  at 
which  95  per  cent,  alcohol  must  be  produced. 

Now,  one  ton  of  sorghum  as  grown  in  the  field  and  of  the  mean  quality 
stated  in  Table  I,  would  produce  3*49  gallons  of  95  per  cent,  alcohol  if 
theoretical  results  be  obtained,  or  3-14  gallons  95  per  cent,  alcohol  if  the 
usual  90  per  cent,  of  theoretical  result  be  obtained  ;  these  would  require  to 
be  sold  at  Ss.  lid.  or  3s.  6^d.  respectively.  The  cost  of  cutting,  trashing, 
and  transport  would  therefore  exceed  the  market  value  of  the  alcohol 
produced.  On  the  mean  figures  given  in  Table  I,  the  manufacture  of  indus- 
trial alcohol  could  not  be  successfully  carried  on. 

Percentage  of  Juice  Extracted. 

Referring  further  to  the  percentage  of  juice  extracted  from  sorghum  canes 
by  crushing  in  sugar  mills,  the  following  extract  taken  from  "  Sugar "  by 
Lock  and  Newlands,  published  by  K.  F.  M.  Spon,  1888,  page  534,  is  of 
interest : — "  It  was  found  that  on  account  of  the  spongy  and  loose  texture  of 
the  canes  (sorghum]  it  was  impossible  with  the  heaviest  and  most  modern 
crushers  to  extract  more  than  40  per  cent,  of  the  juice  by  the  process  adopted, 
which  was  similar  to  those  used  in  the  ....  [sugar  industry]." 

The  results  obtained  from  the  Hawkesbury  sorghums  gave  36  per  cent,  as 
a  maximum,  and  27 '7  per  cent,  as  an  average  value  for  the  juice  expressed. 

The  effect  of  the  spongy  nature  of  the  sorghum  canes  is  shown  better  in 
Tables  HI  and  IIIa.  In  Table  III  it  will  be  seen  that  there  is  more  sugar 
left  in  the  megass  than  is  expressed  in  the  juice  by  single  crushing. 

Table  IIIa  shows  this  perhaps  more  clearly.  In  the  variety  Planter's 
Friend  44  per  cent,  of  the  total  sugars  in  the  sorghum  were  expressed  in  the 
juice,  while  56  per  cent,  remained  in  the  megass. 

Similarly,  variety  No.  34  yielded  36  per  cent,  in  the  juice,  leaving  64  per 
cent,  in  the  megass,  and  Saccaline  42  per  cent,  in  the  juice  and  58  per  cent. 
in  the  megass. 

♦  Since  this  was  written,  sorghum  has  been  sold  on  the  Sydney  market  at  £3  lOs. 
per  ton. — A.A.R. 
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Resu  t  of  Two  Crushings. 

The  yield  of  juice  expressed  from  the  sorghum  caries  by  passing  once 
through  the  rollers  of  the  experimental  mill  (Table  I)  was  so  low  that  in 
four  cases,  as  detailed  in  Table  II,  the  canes,  after  being  crushed  once,  were 
returned  to  the  rollers  and  crushed  a  second  time.  Yields  of  juice 
were  thus  expressed,  ranging  from  5'3  to  10'7  per  cent.,  with  an  average  of 
7-90  per  cent,  of  the  weight  of  the  original  canes.  The  total  weight  of  the 
juice  expressed  from  these  varieties  was  29*88,  40"82,  40*78,  and  41*28  per 
cent,  of  the  original  canes,  and  the  average  yield  was  38*19  per  cent.  Even 
this  yield  is  very  much  below  the  anticipated  yield  of  65  to  75  per  cent. 

When  the  canes  were  subjected  to  two  crushings — that  is,  when  the  first 
megass  was  again  put  through  the  rollers — the  average  of  the  three  varieties 
showed  that  4986  per  cent,  of  the  total  sugars  were  in  the  juice,  the  balance 
(50*13  per  cent.),  remaining  in  the  second  megass. 

The  extractions  of  65  to  75  per  cent  as  mentioned  in  Bulletin  No,  6*  have_ 
not  been  realised  in  this  series  of  trials  by  crushing,  but  the  above  figures 
might  be  obtained  by  diffusion,  or  a  combination  of  diffusion  and  crushing. 
With  powerful  mills,  such  as  are  used  in  sugar  factories,  it  might  be  possible 
to  increase  the  extraction  to  a  higher  figure  than  has  been  obtained  with  the 
experimental  mill,  though  experiments  made  elsewhere  indicate  that  there 
are  serious  practical  difficulties. 

In  sugar  practice  it  is  possible,  with  modern  plant,  to  get  a  sugar-cane 
megass  containing  as  high  as  50  per  cent  of  fibre,  whereas  the  average  fibre 
in  the  sorghum  megass  was  19*59  per  cent,,  and  the  less  fibre  there  is  the 
more  juice  ther6  must  be. 

Yields  from  Crushii^  Twice. 

The  second  crushing  has  therefore  resulted  in  an  increased  yield  of  95  per 
cent,  alcohol  of  0*9  gallon  to  1*9  gallon,  with  an  average  of  1*38  gallon  of 
95  per  cent,  alcohol  per  ton  of  clean  canes.  At  the  present  market  value  of 
alcohol  this  would  be  worth  Is.  lid. 

This  would  increase  the  average  yield  of  the  total  alcohol  obtained  from  a 
ton  of  clean  canes  of  the  five  varieties  mentioned  in  Table  II  from  5*35  to 
6*73  gallons.  If  this  increase  obtains  on  the  whole  series,  then  the  4*85 
gallons  of  95  per  cent,  alcohol  yielded  per  ton  by  clean  canes  in  Table  I 
would  be  increased  to  6*10  gallons  as  a  theoretical  yield.  Since  100  tons 
sorghum  in  the  field  is  equal  to  71*87  tons  clean  cane,  1  ton  .sorghum  in 
the  field  would  yield  4*38  gallons  95  per  cent,  alcohol,  provided  absolutely 
theoretical  results  were  obtained,  and  at  Is.  l|d.  per  gallon  would  be  worth 
4s.  lid.  If,  however,  only  90  per  cent.'of  the  theoretical  yield  of  alcohol  be 
obtained,  only  395  gallons  95  per  cent,  alcohol  would  be  obtained,  which  at 
Is.  lid.  per  gallon  would  be  worth  4s.  5^d.  Apparently,  then,  the  cost  of 
cutting,  trashing,  and  transport  of  the  sorghum  exceeds  the  value  of  the 
alcohol  that  has  been  produced. 

•Bulletin  No.  6,  Power  Alcohol,  Advisory  Council  of  Science  and  Industry,  1918,  page  22. 
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Table  IIIa. — Showing  distribution  of  total  Sugars  in  clean  canes  between 

Juice  and  Megass. 

Planter's  Friend — 

«;..r,i»  ,>^,oUJ,.r,  J  ^8^  J"i^®  contains  44  09  per  cent,  of  the  total  sugars  in  canes. 
Oingie  crusning  |  j^^.  ^^gj^gg  contains  55-91 

ilst  juice  contains  44  09 
2nd  juice  contains     897 
2nd  megass  contains  46  "94 
No.  S4— 

a-     ,  u-       ^  Ist  juice  contains   35 "88 

Single  crushing  j  j^^  ^^^^^  ^^^^^j^^  ^^.^g 

ilst  juice   contains   35*88 
2nd  juice  contains  12-26 
2nd  megass  contains  51  '86 
SacccUine — 

c,.     ,  !_•       \  Ist  juice   contains   4201 

Single  crushing  j  ^^^  ^^^^^  contains  6799 

(Ist  juice  contains  42-01 
2nd  juice  contains  6-38 
2nd  megass  contains  61  '61 

Gonclusiong. 

The  market  value  of  the  alcohol  obtained  as  an  average  of  all  the  varieties 
tried,  crushing  the  canes  once,  would  not  pay  for  the  cost  of  cutting  and 
transporting  the  sorghum  to  the  factory,  if  the  manufacture  was  carried  out 
on  a  large  scale. 

In  the  case  of  the  best  variety  tried  (using  a  single  crushing)  the  value  of 
the  alcohol  obtained  would  leave  a  margin  of  about  Is.  2d.  per  ton  of  sorghum 
as  grown,  if  theoretical  yields  of  alcohol  were  obtained,  or  about  6d.  per  ton 
if  the  usual  90  per  cent,  of  theoretical  yield  of  alcohol  were  obtained. 

Even  if  a  second  crushing  were  resorted  to,  the  case  of  sorghum  as  a  source 
of  industrial  alcohol  is  not  materially  improved,  and  the  value  of  the  alcohol 
obtained  would  still  be  less  than  the  actual  cost  of  cutting  and  transporting 
the  sorghum. 

In  the  case  of  the  best  variety  in  the  series,  crushed  twice,  the  market 
value  of  the  alcohol  obtained  would  leave  a  margin  of  about  28.  2|d.  per  ton 
sorghum  in  the  field  if  the  theoretical  yield  of  alcohol  were  obtained,  or  about 
Is.  5|d.  per  ton  if  only  90  per  cent,  of  the  theoretical  yield  of  alcohol  were 
obtained. 

It  does  nob  appear  to  be  possible  to  manufacture  alcohol  from  sorghum  at 
a  cost  which  would  enable  it  to  compete  with  the  present  industrial  alcohol 
as  manufactured  from  molasses. 

With  powerful  mills,  such  as  are  used  in  modern  sugar  factories,  it  might 
be  possible  to  increase  the  extraction  to  a  higher  figure,  though  from 
experiments  made  elsewhere  there  appear  to  be  serious  practical  difficulties. 


Planting  out  Elephant  Grass. 

Sections  of  Elephant  grass  for  planting  out  should  be  cut  in  the  spring,  as 
soon  as  the  new  growth  shoots  from  the  mature  stems.  Three  joints  of  a 
mature  stem  should  be  taken,  the  severance  being  made  near  the  lower  joint, 
and  two  joints  should  be  covered  in  the  soil.  Planting  almost  horizontally 
is  perhaps  more  successful  than  upright. — E.  Breakwell,  Agrostologist. 
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Dairy  Produce   Factory  Premises  and 
Manufacturing  Processes* 

The  Application  of  Scientific  Methods  to  their 
Examination. 

[Continued  from  page  337.] 


L.  T.  MacINNES,  Dairy  Expert,  and  H.  H.  RANDELL,  Assistant  to  the  Biologist. 

Example  No.  3. 

The  best  butter  of  tbis  factory,  after  being  kept  for  any  length  of  time  in 
cold  storage,  showed  evident  signs  of  deterioration,  although  up  to  a  week  or 
two  after  being  manufactured  it  was  of  choicest  quality. 

Our  investigation  showed  that  the  cream  as  churned  was  of  choicest  grade 
and  had  been  well  pasteurised.  The  infection  that  was  in  the  cream  before 
being  heated,  although  large,  had  not  had  time  to  develop  sufficiently  to  affect 
the  flavour.  This  latent  contamination  was  practically  wiped  out  by  the 
system  of  pasteurisation  employed,  as  was  shown  by  the  reduction  of  the 
number  of  colonies  in  1  c.c.  of  cream  from  150,997,000  before  pasteurising  to 
only  500  after  the  heating  process  had  been  com^)leted.  After  being  held 
for  nineteen  hours  these  increased  to  13,400,  a  striking  contrast  to  what  was 
experienced  where  a  similar  comparison  was  made  in  the  investigations 
de.scribed  in  Examples  Nos.  1  and  2.  The  increases  in  the  present  case  were 
mainly  due  to  normal  increase  and  the  multiplication  of  the  spoi  e-formers 
undestroyed  in  pasteurising.  The  small  increase  in  the  number  of  colonies 
after  nineteen  hours'  retention  of  the  cream  in  the  closed-in  batch-holder 
demonstrates  the  advantages  of  this  system  of  pasteurisation,  as  far  as 
reinfection  from  atmosphere  and  other  outside  influences  is  concerned.  The 
cream  after  being  heated  is  not  exposed  again,  except  when  in  the  fluming 
while  gravitating  into  the  chum.  This  is  an  important  consideration, 
especially  where  factories  are  situated  near  dusty  thoroughfares. 

The  air  exposures  made  in  the  chum  room  show  that  there  was  little 
infection  present  in  the  atmosphere.  This  was  to  be  expected,  as  the  factory 
in  question  is  situated  on  the  highlands  of  the  Dividing  Range. 

Air  Exposures. 

Each  dish  was  carefully  exposed  for  two  ahd  a  half  or  three  minutes,  being 
carried  about  the  room  so  that  the  plate  was  exposed  in  every  part.  ITie 
cold  room,  as  is  usually  the  case,  showed  the  presence  of  moulds  in  some 
numbers ;  spraying  or  fumigating  with  formalin  would  be  of  benefit. 
Factory  managers  cannot  keep  too  strict  a  watch  on  these  rooms — mould  is 
so  easily  carried  into  them  by  the  butter  boxes,  the  timber  of  which  is  often 
infected  before  it  arrives  at  the  factory. 
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It  would  be  expected  that  butter  made  under  such  conditions  would  show 
a  small  count  on  being  plated.  The  contrary,  "however,  was  experienced. 
An  enormous  increase  took  place  (principally  (Jrganisms  of  the  coli  and 
proteus  groups),  demonstrating  that  cont/amination  had  been  effected  some- 
where— more  than  probably  through  decaying  flesh  and  manure.  An 
examination  of  the  water  showed  that  it  was  the  means  by  which  this 
infection  was  carried  into  the  butter.  The  puzzling  part  was  how  to  account 
for  the  types  of  bacteria  encountered  being  found  in  a  well  30  feet  deep, 
into  wbich  the  inflow  of  water  was  from  the  bottom.  It  was  ascertained 
that  drainage  conditions  were  satisfactory,  and  there  was  no  undesirable 
soakage  of  any  kind.  The  tanks  containing  the  water  used  for  butter-washing 
purposes  were  too  well  closed  in  for  infection  to  enter  through  them.  It  was 
ascertained  on  inquiry  that,  beside  being  used  for  washing  butter,  the  well 
was  drawn  upon  for  the  condenser  of  the  refrigerator,  and  as  this  water  was 
considerably  raised  in  temperature  in  the  operation,  it  was  pumped  up  into  a 
tower,  some  20  or  30  feet  high,  and  sprayed  to  the  ground  level,  where  it 
was  caught  in  a  shallow  concrete  tray  and  from  there  gravitated  back  into 
the  well  again.  It  was  further  brought  to  light  that  the  overhead  tanks 
used  for  holding  water  for  the  condensers  were  exposed  to  the  air,  and  the 
bodies  of  drowned  birds  were  at  times  found  in  them.  Some  distance  from 
the  factory,  too,  there  was  a  pig-run.  This  was  kept  exceptionally  clean,  as 
pig-runs  go,  no  offensive  smells  being  apparent,  but  where  there  are 
animals  there  is  bound  to  be  excreta,  and  the  opinion  is  held  that  it  was  from 
this  source  that  the  coli  type  of  infection  came,  the  germs  adhering  to  the 
dust  and  small  particles  of  dried  manure,  and  being  carried  by  the  wind  into 
the  tower  from  which  the  water  was  sprayed  ;  entrance  could  easily  be  gained 
through  the  louvres  which  formed  its  sides.  Moreover,  if  any  pieces  of  flesh 
fed  to  the  pigs  were  not  all  devoured,  any  germs  produced  could  be  carried 
into  the  water  in  the  same  way. 

The  process  of  contaminating  this  water  had  been  going  on  in  this  manner 
for  years,  until  the  well  had  become  thoroughly  infected. 

The  manager  of  the  factory  was  instructed  to  get  a  better  water  supply  for 
use  in  manufacturing  butter,  and  was  strongly  recommended  to  sink  another 
well  some  distance  from  the  old  one  and  to  use  the  new  supply  solely  for 
washing  butter.  The  old  well  could  then  be  set  apart  for  the  condensers, 
boiler,  &c.  This  course  was  recommended  in  preference  to  trying  to  clean 
out  the  well  by  pumping,  it  being  considered  that  the  walls  of  the  shaft  would 
also  be  contaminated.  It  might  be  noted  that  the  engine  and  boiler  rooms 
of  this  factory  formed  a  barrier  between  the  pig-run  and  the  butter  and  cream 
compartments ;  also,  on  the  days  our  examination  was  made  the  weather 
was  calm,  which  accounts,  in  part,  for  the  fact  that  the  atmosphere  exposures 
made  in  the  churn  room  were  so  clean. 

This  example  serves  to  emphasise  how  easily  such  a  perishable  product  as 
butter  can  be  contaminated,  and  how  infection  can  be  obtained  through  most 
unlooked-for  agencies.  Who  would  have  suspected  that  water  drawn  from  a 
deep  underground  spring  would  be  steeped  in  germs  that  are  to  be  found  on 
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the  surface?  Here  again,  the  care  and  expense  entailed  in  properly 
pasteurising  cream  were  incurred  only  to  be  partially  nullified  by  reinfecting 
the  butter  with  the  water  used  for  washing  it.  Water  used  for  such  purposes 
cannot  be  too  closely  examined.  During  the  past  few  months  the  Dairy 
Branch  has  warned  several  factories  on  this  matter,  as  a  result  of  bacterio- 
logical examinations  carried  out  by  the  Department.  The  last  instance  is 
one  where  the  water  for  washing  the  butter  is  drawn  from  a  well  into  which 
water  soaks  from  an  old  swamp.  The  company  has  put  down  shafts  in  different 
directions  with  the  same  result,  and  as  good  water  is  seemingly  unobtainable 
in  the  vicinity  of  the  present  site,  the  removal  of  the  factory  to  where  it  can 
be  got  is  now  under  consideration.  A  pure  water  supply  is  an  absolute 
essential  for  dairy  produce  factories.  Those  factories  that  have  one  should 
carefully  guard  it  from  contamination.  In  many  cases  inferior  water  can  be 
greatly  improved  by  a  proper  system  of  filtering,  and  even  where  the  supply 
in  fairly  good  it  would  be  all  the  better  for  being  filtered — the  pipes  through 
which  it  is  pumped  in  the  course  of  time  always  become,  to  a  certain  extent, 
dirty  and  this  sedimentary  matter  should  be  removed. 

Table  III. — Showing  Numbers  and  Kinds  of  Micro-organisms  found  in 
1  Gram.  (1  c.c.)  of  the  following  samples. 


Total 

Gelatin 
Liquefiers 

Acid  and 

Acid  and 

Alkaline 

Samples. 

Micro- 

Add Coasu- 

Gas 

and 

Yeasts. 

Oidium. 

Moulds. 

organisms. 

Digesters. 

lating. 

Formers. 

Inert. 

(CI)  Crewn   before   pa»- 

150.997,000 

498,000 

150,300,000 

248,000 

46,000 

3,000 

2,000 

1,000 

tsurising. 

(C2)  Cream  ininiediately 

500 

10 

490 

after  pasteurising. 

(C3)  Cream  immediately 

13,400 

7,500 

6,700 

200 

.... 

prior  to  churning. 

(C4)  Butter  in  box  after 

packing. 
(C5)  Butter-wash  water 

760.000 

90,000 

614,000 

4,000 

36,000 

5,000 

2,000 

11,610 

4,160 

1,600 

3,500 

1,500 

760 

10 

200 

Sample  01 — Cream  be/ore  Pasteurising. — The  cream,  as  received  in  cans 
from  the  various  suppliers  of  the  factory,  after  being  weighed  and  sampled 
for  testing,  was  graded,  and  the  best  quality  pumped  into  a  600-gallon 
pasteurising  holder  of  the  batch  type.  The  acidity  of  the  bulk  cream,  after 
this  had  been  well  mixed  by  the  rotating  coils  of  the  pasteuriser,  was 
determined  at  0*48  per  cent,  lactic  acid.  A  neutralising  agent  (lime)  was 
added  in  order  to  reduce  this  acidity  to  the  requisite  percentage  before 
pasteurisation  was  carried  out.  The  sample  for  plating  was  collected  from 
the  bulk  cream  by  means  of  a  sterile  pipette  in  the  holding  vat,  after 
blending  was  completed  and  before  the  lime  had  been  added.  From  the 
plates  it  was  evident  1  c.c.  of  the  cream  contained  150,997,000  micro- 
organisms; of  these,  150,000,000  were  Bact.  lactia  a^idi,  or  desirable  lactic 
fermenters,  and  200,000  were  streptococci.  Of  the  total  count,  498,000 
bacteria  (including  organisms  such  as  Proteus  vulgaris,  B.  subtilis,  Bact. 
Jluorescens  liquefaciens,  Bact.  fulvum,  and  a  micrococcus)  were  able  to 
liquefy  gelatin  or  digest  casein  of  mUk ;  248,000  were  organisms  of  the 
coliform  group,    or   undesirable    lactose    fermenters,    while  of  the  45,000 
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bacteria  which  cause  alkalinity  in  litmus  milk,  Bact.  alcaligenes  was  most 
numerous.  Others,  both  spherical  and  rod  forms,  were  considered  inert , 
causing  no  apparent  change  in  litmus  milk  or  gelatin  in  ten  days. 

Sample  C2 — Cream  immediately  after  Pasteurising. — The  cream  had  been 
neutralised  to  025  per  cent,  acidity  with  lime  and  pasteurised  by  means  of 
the  holding  system,  where  the  cream  was  raised  to  145  deg.  Fah.,and  held  at 
that  temperature  for  twenty  minutes.  The  sample  for  plating  was  collected 
by  means  of  a  sterile  pipette  direct  from  the  vat  before  the  cooling  process 
l)egan.  From  the  plates,  1  c.c.  of  the  cream  contained  500-  bacteria ;  of 
these  490  were  gram  positive  bacteria,  which  slowly  coagulated  litmus  milk 
with  production  of  acid,  and  ten  of  a  sporing  bacillus  of  the  B.  subtilis  type. 

Sample  C3 — Cream  immediately  prior  to  Churning. — The  pasteurised 
cft^am  was  cooled  to  55  deg,  Fah.,  and  allowed  to  remain  in  the  pasteurising 
vat  twenty  hours  (overnight).  The  lid  of  the  vat  was  kept  closed,  and  no 
"  starter  "  was  added.  The  sample  for  plating  was  collected  by  means  of  a 
sterile  pipette  direct  from  the  bulk  in  the  vat.  From  the  plates,  1  c.c.  of 
cream  contained  13,400  bacteria.  Of  these,  1,900  were  Bact.  lactis  acidi,  or 
desirable  lactose  fermenters,  3,800  were  streptococci,  and  7,500  (including 
spore-forming  organisms  of  the  B.  subtilis  type,  Sarcinrn  and  Cladothrix  sp.) 
were  able  to  liquefy  gelatin.  One  hundred  and  fifty  wei-e  bacteria  able  to 
produce  alkalinity  in  milk,  and  fifty  were  chromogenic  micrococci,  classified 
as  inert,  having  caused  no  apparent  change  in  litmus  milk  or  gelatin  in  ten 
days. 

Sample  Ci — Butter  in  the  Box  after  Packing. — The  cream  from  the  pas- 
teurising and  holding  vat  was  gravitate-d  along  a  fluming  into  the  churn  in 
another  room  in  the  factory.  The  cream  was  churned  in  the  Simplex  churn. 
The  sample  for  plating  was  collected  by  means  of  a  sterile  instrument  from 
the  near  surface  butter  as  packed  in  the  box  ready  for  market.  From  the 
plates  1  gram  of  butter  contained  750,000  micro-organisms.  Of  these,  90,000 
(including  varieties  of  the  proteus  group,  Ba4:t.  fluorescens,  spore-forming 
organisms,  Sarcitice  and  Bact.  prodigiosus)  were  gelatin  liquefiers,  or  were 
able  to  digest  the  casein  of  milk,  and  614,000  were  bacteria  which,  when 
inoculated  into  litmus  milk,  produced  acid  or  caused  an  acid  coagulum.  Of 
these  lactose  fermenters,  500,000  were  Ba^t.  lactis  acidi ;  60,000  were 
streptococci,  while  the  remainder  of  this  type  were  varieties  of  micrococci, 
some  being  chromogenic.  Of  the  4,000  organisms  of  the  coliform  group,  two 
members  were  isolated,  viz.,  Bact.  coli  commwbis  and  Bact.  lactis  aerogeues. 
Of  the  remainder,  25,000  were  bacteria  able  to  cause  milk  to  become  alkaline ) 
10,000  were  considered  as  inert,  having  made  no  apparent  change  in  gelatin 
or  litmus  milk  after  ten  days ;  5,000  were  yeasts,  and  the  2,000  moulds  were 
species  of  Penicillium,  Fusarium,  and  Cladosporium,. 

Sample  C5 — Butter-wash  Water. — The  source  of  this  supply  was  a  well  about 
30  feet  deep.  This  same  water  was  also  used  to  flow  over  the  condenser  tower 
and  was  then  allowed  to  flow  back  into  the  well.  Samples  for  plating  were 
collected  into  sterile  vessels  from  the  tap  in  the  churn  room  and  also  direct 
from  the  well. 
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Agar  Plate  Culture  of  Cream  before  pasteurising  (dilution  1  to  1,000). 

Note  the  amount  of  latent  infection  in  this  cream  as  delivered  at  the  factory  ; 

largely  coliform  types.  (Original.) 


C2 


Ag*r  Plate  Culture  of  Cream  after  pasteurising  by  holding  system, 
at  145  deg.  Fab.  (dilution  1  to  10). 

Note  the  great  reduction  in  the  count,  from  150,997,000  micro-organisms  to  only  500  per  c.e. 
The  latent  infection  has  been  killed  out  before  the  development  could  aflect 

the  flavour  of  the  cream  or  outter.  (Original.) 
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Agar  Plate  Culture  of  Cream  before  churning,  19  hours  after  pasteurising,  having 
been  held  at  55  deg.  Fah.  (dilution  1  to  100). 

Note  tl)at  tliere  has  been  no  reinfrction  from  outside  influences,  such  as  the  air,  &c,, 
but  the  count  has  increaaed  to  13,400  per  c.c  by  inultiplicaiion  of  bacteria — 

lactios  and  spore-fonnere- which  survived  pasteurisation.  (Original.) 


C4 


Litmus  Lactose  Plate  Culture  from  surface  of  butter  paclced  ready  for  market 
(dilution  1  to  1,003). 


Note  the  enormous  reinfection  by  coli  and  proteus  organisms. 
Total  count,  750,000  per  c.c. 


(Original.) 
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Litmus  Lactose  Agar  Plate,  1  c.c.  of  well  water  used  for  washing  butter. 

Note  the  large  number  of  colonies,  coli,  proteus,  and  moulds,  correopoiidinjf  with 

infection  found  in  butter.    Total  count  11,630  per  c.c.  (Original  ) 
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AgK  Plate  of  air  exposure  tor  2^  minutes  in  the  cold  room 
at  oliilllng  temperature. 

Note  the  slight  infection  by  moulds,  &c. 


(Original.) 


C7 


Agar  Plate  of  air  exposure  for  i\  minutes  in  the  cliurn  room. 
Note  the  purity  of  tlie  air,  the  locality  beinjr  an  elevated  one. 


(Original.) 
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The  total  micro-organisms  in  1  c.c.  was  11,630.  Of  these  4,160  were 
able  to  liquefy  gelatin.  They  included  varieties  of  the  proteus  group, 
B  I't.  fidv'tm  and  Sarcinae,  Bad.  fluorescens,  Bact.  prodigiosvs,  and  several 
varieties  of  spore  forming  organisms.  (Anaerobic  spore  forms  were  detected 
in  dilutions  of  1  to  100.)  Of  bacteria  able  to  cause  an  acid  coagulum  when 
inoculated  into  milk,  1,500  were  detected.  These  included  a  streptococcus 
and  chromogetiic  micrococci.  Undesirable  lactose  fermenters  numbered  3,-500. 
Of  the  remaining  bacteria,  500  were  classified  as  inert,  while  1,000  were 
able  to  render  litmus  milk  alkaline,  and  760  were  varieties  of  yeast.  Oidium 
lactis  was  also  isolated.  The  200  mould  growths  were  species  of  Cladosporium 
and  Aspergillus. 


Grow  Your  Own  Vegetables. 

Have  you  a  patch  of  land  that  is  capable  of  being  cultivated?  If  you  have, 
it  should  not  be  idle.  Patriotism  and  the  soundest  domestic  economy 
demand  that  you  should  raise  vegetables  on  it.  The  "  thrift  plot  "  is  a 
necessity  of  the  day — a  telling  weapon  with  which  to  combat  the  high  cost 
of  eating. 

Every  kind  of  food  material  is  dear,  and  many  kinds  are  scarce  and  not 
likely  to  be  in  good  supply  for  some  time.  Increased  production  is  the  only 
solution  of  the  problem  of  high  prices.  Vegetable-growing  will  reduce  the 
outlay  on  food,  and  can  be  made  to  do  so  almost  at  once.  Nine-tenths  of 
the  households  of  this  State  have  a  plot  of  ground  large  enough  to  raise  a 
substantial  quantity  of  fresh  vegetables — almost  sufficient  for  the  family 
requirements  if  well  managed. 

A  pamphlet  by  Mr.  A.  J.  Finn,  Inspector  of  Agriculture,  entitled 
"  Grow  Your  Own  Vegetables,"  tells  how  a  start  may  be  made  at  once 
without  waiting  for  the  spring.  Copies  are  obtainable  free  on  application 
to  the  Under  Secretary  and  Director,  Department  of  Agriculture,  Sydney. 


Good  Returns  from  Table  Grapes. 

The  statement  that  gross  returns  of  up  to  £400  per  acre  had  been  obtained 
from  grapes  in  the  Griffith  district,  Murrumbidgee  Irrigation  Area,  drew 
from  another  Griffith  settler  a  request  for  verification,  with  the  remark  that 
"  the  figures  are  most  encouraging,  and  look  as  if  we  settlers  could  look 
forward  to  comfortable  incomes  from  our  blocks  when  in  full  bearing," 

In  giving  the  name  of  the  fortunate  grower,  Mr.  H,  E.  LaflFer  remarked 
that  another  grower  in  the  same  district  claimed  even  greater  returns. 
Admittedly  table  grapes  are  excellent  property  just  now,  for  those  who  have 
them  in  bearing,  but  it  is  to  be  feared  that  any  great  extension  of  areas  due 
to  the  high  prices,  will,  in  the  course  of  a  few  years,  result  in  a  slump.  Under 
the  circumstances  Mr.  Laffer  would  not  advise  additional  plantings  of  table 
grapes. 
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Faults  found  in  Butter^ 

Their  Definitions,  Causes,  and  Some  Suggested 
Remedies  for  Same.* 


A.  M.  BROWN,  Dairy  Instructor  and  Grader, 

It  is  my  desire  in  this  paper  to  endeavour  to  give  some  explanation  in  detail 
of  the  remarks  of  the  grader  in  connection  with  the  flavour  of  butter  which 
appear  in  condensed  form  on  the  grade  sHps  and  check  grading  forms  which 
are  sent  out  to  the  factories  by  tlie  Dairy  Branch,  and  which  are  intended  to 
convey  to  managers  and  butter-makers  information  as  to  the  faults  or 
general  quality  of  the  butter  produced  at  their  factories.  I  desire  also  to 
suggest  reme<lies  for  some  of  the  faults  found. 

"  Tallowy." 

A  remark  very  often  recorded  is  "  tallowy."  This  means  that  the  butter 
has  assumed  to  a  greater  or  less  degree  the  flavour  of  tallow  or  lard,  and  is 
losing,  or  has  entirely  lost,  its  characteristic  butter  flavour.  Tliis  fault  is 
caused  by  a  chemical  change,  or  the  action  of  certain  bacteria  on  the  fat, 
either  in  the  cream  before  its  manufacture  into  butter  or  in  the  butter  after 
manufacture. 

Butter  that  has  been  "  heated "  in  any  way,  or  subjected  to  any  extra 
amount  of  friction  in  the  process  of  manufacture,  either  through  being  over- 
churned,  over- worked,  or  rammed  too  much  in  tjie  |)rocess  of  packing,  will 
tend  to  be  tallowy  in  flavour. 

Cream  that  is  stale  and  that  contains  a  high  percentage  of  fat,  if  held  at 
a  comparatively  high  temperature  under  unclean  conditions,  will  become 
tallowy  and  produce  tallowy  butter,  probably  through  its  being  infected  with 
certain  organisms  whose  action  on  the  fat  has  the  effect  of  splitting  it  up 
and  liberating  some  of  the  volatile  oils  which  give  butter  its  characteristic 
flavour. 

Cream  tKat  has  been  carted  long  distances  and  exposed  to  the  direct  rays 
of  the  sun,  or  that  has  been  held  in  rusty  cans,  will  often  assume  a  tallo^vy 
flavour  and  produce  tallowy  butter. 

Tallowy  cream  should  always  be  graded  second  grade  or  lower,  according 
to  the  degree  to  which  this  objectionable  flavour  has  developed,  ard  should 
on  no  account  be  mixed  with  untainted  cream,  for,  as  the  fat  itself  is  being 
practically  decomposed,  the  admittedly  beneficial  effect  of  •  the  process  of 
pasteurisation  on  certain  other  inferior  creams  cannot  be  expected  to  apply 
to  cream  the  main  solid  constituent  of  which  is  undergoing  such  a  complete 
chemical  change. 

*  Paper   read   at   Co-operative  Dairy  Factory  Managers'   Conference,    Sydney,  24th 
June,  1920. 
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"  Unclean" 

The  remark  "  unclean  "  may  be  undei'stood  to  mean  that  the  butter  con- 
cerned has  a  dirty  taste,  and  not  the  clean  flavour  associated  with  good 
butter.  This  common  fault  is  caused  in  quite  a  number  of  ways,  probably 
the  most  common  of  which  is  by  the  milk  or  cream  from  which  the  butter  is 
made  coming  in  contact  with  and  being  contaminated  by  something  foul  or 
unclean,  such  as  a  dirty  separator,  dirty  cans,  dirty  utensils,  <fec. 

The  dirty  hands  of  the  milker  are  a  common  source  of  contamination,  as  is 
also  the  body  of  the  cow  herself,  by  pa^'ticles  of  filth  falling  into  the  milk 
during  the  process  of  milking  and  there  setting  up  an  uiidesirable  fermenta- 
tion. The  juixing  of  the  milk  from  newly-calved  cows,  "strippers,"  or  from 
cows  suffering  from  disease  or  any  undue  excitement  with  that  of  the 
remainder  of  the  herd  also  causes  contamination  owing  to  the  large  percent- 
age of  albumen  usually  present  in  such  milk  quickly  decomposing.  This 
decomposition  is  a  frequent  cause  of  unclean  flavour  in  butter. 

The  absorption  by  milk  or  cream  of  a  foul  odour  from  some  dirty  or  insani- 
tary place  may  be  the  direct  cause  of  this  trouble,  and  the  butter  made  from 
it  be  described  as  unclean  in  flavour.  Cream  badly  affected  in  this  way 
should  be  graded  second  grade  or  lower. 

Care  on  the  farm  and  strict  attention  to  the  smallest  detail  in  the  general 
cleaning  at  the  factory,  if  practised  conjointly  with  the  help  of  the  pasteur- 
iser, should  do  away  with  unclean  flavours  in  butter.  I  mention  the  word 
conjointly  advisedly,  because  I  am  convinced  that,  although  the  pasteuriser 
may  be  regarded  in  some  quarters  as  a  "cure  all "  for  faults  found  in  butter 
and  cream,  it  is  not  so,  for  it  cannot  improve  a  thoroughly  unclean  cream  to 
such  an  extent  as  produce  an  untainted  or  clean  fla  Noured  butter  The 
combined  help  of  the  farmer  on  the  one  hand  and  of  the  factory  manager  on 
the  other  is  therefore  required,  so  that  the  machine  may  have  as  clean  a 
cream  as  possible  to  treat  and  be  given  every  chance  to  do  its  work  well . 
When  these  important  factors  are  thoroughly  combined,  the  word  "unclean" 
in  connection  with  the  flavour  of  butter  will  be  a  thing  of  the  past. 

Absorbed  Flavours  and  Aromas. — There  are  certain  flavours  and  aromas  that 
milk,  cream,  and  butter  absorb,  such  as  that  of  paint,  disinfectants,  oil  engine 
fumes,  apples,  ikc,  which,  although  not  what  might  be  classetl  as  actually 
unclean  in  the  same  sense  as  those  caused  by  the  other  contaminations 
mentioned,  still  give  to  butter  a  flayour  and  aroma  that  is  foreign  to  the 
good  article,  and  which  therefore  may  be  included  under  the  main  heading 
"  unclean."  When  flavours  such  as  these  are  noted  by  the  grader,  it  is 
the  custom  to  specify  on  the  grade  slip  or  check  grading  form  what  par- 
ticular foreign  flavour  they  resemble.  Neutralisation  and  pasteurisation  do 
not  wholly  eradicate  these  flavours  from  cream. 

Unclean  Afler-fiavour.  —  This  means  that  the  butter  has  an  unclean 
flavour  which  is  not  at  once  detected  on  first  being  tasted,  but  is  only  noticed 
after  the  fat  has  melted  considerably  on  the  palate.  This  fault  is  really  a 
partially  developed  form  of  the  unclean  flavour  already  mentioned,  and  usually 
becomes  morej  pronounced  as  the  butter  becomes  older."  The  remarks  with 
regard  to  the  cause  and  remedy  for  unclean  flavours  apply  to  this  fault  also. 
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"  Fishy." 

The  term  "  fishy  "  means  that  the  butter  has  a  disagreeable  flavour  like  fish 
oil.  True  fishiness  is  rarely  found  in  comparatively  fresh  butter,  but  a 
peculiar  "oily"  flavour,  which  has  been  proved  to  be  the  first  indication  of 
fishiness,  is  moi'e  often  noted,  though  not  nearly  as  frequently  as  was  the  case 
some  few  years  back. 

Fishiness  is  said  to  be  associated  with  butter  made  from  old  acid  cream^ 
and  this  statement  has  been  borne  out  by  the  result  of  investigations  carried 
on  by  the  New  South  Wales  and  New  Zealand  Departments  of  Agriculture. 

The  mould  Oidium  lactis  ia  also  said  to  play  an  important  part  in  the 
production  of  this  flavour  in  Australian  butter,  but  what  particular  germ  or 
combination  of  germs  is  actually  the  cause  of  the  trouble  is,  I  am  afraid,  a 
conjecture,  for  some  differences  of  opinion  appear  to  exist  amongst  experts  in 
this  connection. 

However,  whatever  may  be  the  direct  cause  of  fishiness,  there  seems  to  be- 
little doubt  that  in  the  process  of  neutralisation  and  pasteurisation  of  creami 
properly  carried  out  a  means  has  been  discovered  whereby  this  trouble  can 
be  eradicated.  The  Department's  experience  of  the  1916  winter  storage 
butter  helps  to  prove  this,  for  at  that  time  two  consignments  of  butter 
were  sent  to  Sydney  by  a  large  factory  to  be  stored  for  winter  use,  one  lot 
being  pasteurised  and  the  other  not.  These  consignments  were  put  into 
cold  store  in  March  and  examined  between  four  and  five  months  afterwards. 
It  was  then  found  that  the  unpasteurised  butter  had  become  "  fishy  "  and  the 
pivsteurised  consignment  showed  no  sign  of  this  flavour.  In  this  connection, 
it  is  also  a  significant  fact  that,  out  of  the  winter  pool  butter  of  1918 
examined  by  me  on  its  release  fi-om  cold  store,  only  a  cojnparatively  few 
.lots  came  out  "  fishy,"  and  these  latter  consisted  almost  entirely  of  butter 
from  factories  which  did  not  carry  on  the  process  of  neutralisation  and 
pasteurisation. 

Pasteurised  butter  with  indications  of  fishiness. — There  were  also  certain 
lots  of  the  butter  in  the  1918  pool  which  came  from  factories  where 
pasteurisation  was  carried  on,  but  which  on  examination  showed  signs  of 
fishy  development ;  but  this  fact,  to  my  mind,  in  no  way  prejudices  the  claim 
that  pasteurisation  is  an  efficient  preventive  for  fishiness  in  butter,  for  I 
contend  that  this  state  of  things  may  have  been  brought  about  by  the  adop- 
tion of  incorrect  methods  in  pasteurisation — such  as,  in  the  case  of  the  flash 
system,  not  heating  as  nearly  as  possible  the  whole  bulk  of  the  cream  to  a 
suflSciently  high  temperature,  and,  in  the  batch  system,  not  holding  the  cream 
long  enough  at  the  temperature  to  which  it  had  been  heated  to  destroy  the 
particular  organisms  which  cause  this  flavour. 

In  the  case  of  the  latter  system  an  example  may  be  quoted  of  how  a  little 
oversight  may  also  cause  contamination,  and  possibly  result  in  the  production 
of  this  flavour.  It  had  been  noticed  that  the  quality  of  the  butter  made  from 
the  first  churn  out  of  a  particular  lot  of  cream  which  had  been  pasteurised  by 
the  holding  system  was  inferior  to  that  made  fi-om  the  remaining  cream  in  the 
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same  vat.  When  subsequently  investigating  the  cause  of  this,  it  was  found 
when  a  bacteriological  plate  was  made  from  a  sample  taken  from  the  first 
few  gallons  of  cream  as  it  left  the  machine,  that  the  species  of  undesirable 
bacteria  found  in  the  cream  before  pasteurisation  had  started  were  present 
in  undiminished  numbers.  Further  bacteriological  plat<?s  made  from  samples 
of  the  remainder  of  this  lot  of  cream  after  pasteurisation  showed  freedom 
from  these  bacteria ;  and  on  further  investigation  being  made,  it  was  found 
that  the  cream  (about  1  gallon)  which  had  lodged  in  the  outlet  pipe  of  the 
machine  had  not  been  sufficiently  pasteurised  through  not  having  come  in 
contact  with  the  heating  coil  of  piping,  while  the  cream  in  the  body  of  the 
vat  had  been  heated  and  kept  at  the  required  temperature  for  the  stipulated 
period.  The  greatest  care  should  be  taken  to  ensure  that  the  cream  which 
has  lodged  in  the  outlet  pipe  of  the  machine  is  removed  and  mixed  with 
the  heated  cream  in  the  vat,  when  the  temperature  of  the  bulk  is  well  over 
1 40  degrees. 

Again,  the  cream  may  have  been  properly  pasteurised,  but  been  contam- 
inated after  leaving  the  pasteuriser.  To  obviate  this  trouble,  care  should  he 
taken  when  using  the  flash  .system  to  heat  as  nearly  as  possible  the  whole 
bulk  of  cream  to  the  required  temperature  of  180  degrees  to  185  degrees. 
To  enable  this  to  be  done  the  Depaitment  recommends  the  use  of  a  movable 
pipe  attachment  to  the  outlet  pipe  of  the  machine,  so  that  ajiy  cream  which 
ttie  thermometer  shows  has  not  been  heated  to  the  required  temperature 
when  the  pasteuriser  is  first  started  can  be  run  direct  into  some  receptacle 
and  afterwards  returned  to  the  main  bulk  of  cream  to  be  treated. 

Witli  the  batch  system,  care  should  be  taken  that  the  cream,  when  it  has 
been  heated  to  145  degrees  to  150  degrees,  is  held  at  that  temperature  for 
twenty  minutes  to  half  an  hour  before  cooling  is  commenced.  If  this  is  not 
done  the  main  object  of  using  low  temperatures  in  the  heating  to  tlostroy  the 
bacteria  is  defeated,  for  comparatively  few  undesirable  organisms  are  killed 
at  these  low  temperatures  unless  held  there  for  some  time. 

Again,  as  bcfoi'e  stated,  even  when  the  methods  of  pasteurisation  have  been 
correctly  carried  out,  the  cream  may  have  been  contaminated  after  being 
heated,  by  dirty  pipes,  coolers,  vats,  churns,  «fec.,  and  the  fishy  flavour  in 
the  butter  produced  in  this  manner.  Admitting  that  pasteurisation  and 
neutralisation  of  cream  is  an  undoubted  remedy  for  fishiness  in  butter,  it 
cannot  be  contended  that  the  fact  relieves  the  farmer  of  his  responsibility 
to  sup|>h'  a  clean  untainted  cream  to  the  factory  ;  nor  should  it  make  the 
factory  manager  any  the  less  careful  in  keeping  clean  everything  that  the 
cream  touches,  for,  although  tishiness  in  butter  may  be  eradicated  by  carefu  1 
pasteurisation,  there  are  other  infections  in  cream  caused  by  contact 
with  dirt  which  are  just  as  injurious  to  the  butter  made  from  such  cream, 
and  which  are  not  eliminated  by  this  process.  Therefore  it  behov'^es  everyone 
connected  with  the  factory,  be  he  supplier  or  employee,  to  make  cleanliness 
tlie  first  principle  underlying  all  he  does,  either  in  connection  with  the 
production  of  cream  on  the  farm  or  in  the  process  of  its  manufacture  into 
butter  at  the  factory. 
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"  Rancid.'* 

The  term  "  rancid  "  is  one  which  it  is  not  very  often  found  necessary  to 
use,  except  in  connection  with  some  low  second  or  third  grade  butters,  or 
with  very  stale  old  butter,  although  it  is  sometimes  noticed  in  a  mild  form  in 
fresh  butter.  It  produces  a  very  strong  and  unpleasant  aroma  by  which  the 
trouble  can  be  at  once  identified. 

Strange  to  say,  I  hsiVe  come  across  this  fault  on  a  few  occasions  in  a 
number  of  fresh  butters,  the  brands  concerned  being  rather  well-known  ones. 
In  one  instance  which  I  have  in  mind,  the  centre  of  a  box  of  butter  tasted 
very  cooked,  the  flavour  being  very  similar  to  that  of  condensed  milk,  but  the 
extreme  outside  surface  smelt  and  tasted  extremely  rancid.  Whether  or  not 
the  over-heating  of  the  fat  in  the  process  of  pasteurisation  had  rendered  it 
more  susceptible  to  the  "  access  of  air,  warmth,  and  the  presence  of  various 
micro-organisms,"  which  Pcrcival,  the  English  bacteriologist,  quotes  as  three 
of  the  seven  "  conditions  which  govern  and  accelerate  rancidity,"  cannot  be 
determined  with  certainty,  but  the  distinct  rancid  flavour  only  being  apparent 
on  the  extreme  outside  surface,  and  not  in  the  interior  of  the  box  of  butter, 
leads  one  to  believe  that  such  was  the  case  in  this  instance.  It  certainly 
helps  to  prove  that  rancidity,  when  developed  after  the  butter  is  made,  works 
from  the  outside  surface  inwards. 

As  I  have  also  come  across  cream  which  I  have  known  to  be  fresh  and 
apparently  containing  very  little  acid  and  yet  tasting  distinctly  rancid,  and 
have  traced  the  cause  without  a  shadow  of  a  doubt  to  a  deep-seated,  filthy 
contamination,  I  am  convinced  that  bacterial  contamination  through  filth  is 
one  of  the  main  causes  of  this  fault,  for  cream  such  as  this  would  certainly 
make  rancid  butter. 

Both  Percival  and  Conn  agree  that  Fluorescens  lique/aciens  and  certain 
species  of  bacteria  which  cause  butyric  acid  fermentation  play  a  part  in  the 
production  of  this  flavour  in  butter.  The  fofmer  organism  being  associated 
with  bad  water,  and  having  a  putrefactive  action  on  certain  constituents  of 
butter  and  cream,  it  behoves  both  the  farmer  and  the  factory  managei*  to  see 
that  the  water  supply  at  the  farm  and  the  factory  is  an  unpolluted  one, 
especially  as  this  germ  is  often  found  to  be  present  in  other  inferior  butter 
beside  the  one  mentioned. 

(2b  be  continued.) 


Colouring  in  Ulack  0  rpingtons. 

Answering  recent  inquiries  with  regard  to  colour  faults  in  Black  Orpingtons, 
the  Poultry  Expert  stated  that  it  is  a  feature  of  almost  all  strains  to  show 
some  purple  colour.  This  does  not  mean  impurity,  but  is  a  fault  from  a 
standard  point  of  view  ;  beetle  green  is  the  right  colour.  Red  in  the  hackle 
is  so  serious  a  fault  as  to  cause  a  bird  to  be  rejected  as  a  breeder,  while  pink 
legs  and  feet,  instead  of  black  ones  with  white  toe-nails,  is  also  serious,  being 
possibly  due  to  foreign  blood.  The  standard  requirement  for  eye  colour  is 
«!ark  brown  iris. 
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Soil  Improvement  for  Maize^ 

I. — Manures  and  Eertilisers. 

[Continued  from  page  324.] 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Experience  with  Fertilisers  for  Maize  ia  New  South  Wales. 

Experiments  with  fcrtiHsers  for  raaize  (both  for  grain  and  fodder)  have  been 
carried  out  in  nearly  all  the  raaize  districts  of  the  State  for  many  years,  and 
as  these  tests  have  been  made  on  farmers'  experiment  plots  under  typical 
farming  conditions,  their  value  will  be  readily  admitted.  Ft  is  realised  that 
in  testing  fertilisers  somewhat  different  I'esults  may  be  obtained  accox'ding  to 
the  season,  and  this  fact,  in  addition  to  the  impracticability  of  eliminating 
experimental  error  on  these  plots,  leads  us  to  recommend  that  farmers  should 
be  advised  by  the  average  of  collective  results  over  several  seasons  as  presented 
here  rather  than  by  individual  results  obtained  even  on  their  own  farms. 

Owing  to  the  absence  of  potash  fertilisers  during  the  last  few  years  and 
the  different  form  (and  increased  price)  of  this  fertiliser  now  on  the  market, 
further  tests  will  have  to  be  carried  out  before  any  recommendations  can  be 
made  regarding  potash  for  maize.  While  the  Department  is  in  a  position 
to  recommend  strongly  dilierent  fertilisers  or  mixtures  (according  to  the 
district)  as  being  highly  piofitable  for  maize  on  the  i-esults  to  date,  further 
success  is  hoped  for,  and  it  is  essential  that  these  tests  should  be  con- 
tinued. The  most  important  conclusion  which  can  be  presented  is  that 
there  is  a  significant  difference  in  the  kind  and  amount  of  fertiliser  which 
has  given  best  results  in  tlie  different  districts  of  the  State.  It  is  likely,  too, 
when  further  data  has  been  collected,  that  some  similar  conclusion  will  be 
reached  in  regard  to  the  different  soils  in  each  district,  but  this  is  not  possible 
just  now  owing  to  the  absence  of  a  definite  classification  of  the  soils  on  which 
the  experiments  have  been  conducted  and  owing  also  to  the  number  of 
tests  on  each  class  of  soil  necessary  to  a  reliable  average  result  being  still 
incomplete.  There  is,  however,  sufficient  evidence  to  conclude  that  even  in 
the  same  district  the  fertiliser  which  gives  the  best  results  for  grain  may 
not  always  be  the  most  profitable  for  fodder.  The  results  will  therefore  be 
given  separately  for  grain  and  for  fodder,  and  the  division  of  the  State  into 
districts  for  the  fertilisers  recommended  will  not  be  more  than  a  rough 
classification,  dependent  mostly  on  length  of  growing  season. 

Fertilisers  for  Grain. 

Coastal   Districts. 
Reference  has  already  been  made  to  the  results  obtained  from  the  use  of 
soluble  nitrogenous  ferti.'isers  like  nitrate  of  soda  and  sulphate  of  ammonia. 
It  has  been  fairly  conclusively  proved  that  on  the  coast  it  is  not  only  unpro- 
fitable but  harmful  to  apply  any  of  these  fertilisers  to  a  maize  crop  for  grain. 
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The  addition  of  either  of  these  fertilisers  has  resulted  in  an  average  diminished 

yield  of  two  or  three  bushels  per  acre.    Even  were  an  increased  yield  obtained 

from  their  use  it  is  doubtful  whether  it  would  be  profitable  owing  to  the  high 

cost  of  the  element  nitrogen  in  fertilisers,  and  owing  to  the  comparatively 

cheap  and  easy  methofl  of  supplying  the  soil  with  nitrogen  from  the  air  by 

leguminous  crops  as  explained  in  previous  articles.    Some  idea  of  the  amount 

of  fertiliser  to  apply  will  be  given  by  the  following  results  of  tests  carried  out 

with  different  'quantities  of  superphosphate  on  the  coast : — 

2  cwt.  Superphosphate      3  cwt.  Superphosphate 
per  acre.  per  acre. 

bus.    lb.  bus.    lb. 

Average  of  four  tests      ...     66     51  64     13 

There  seems  to  be  no  advantage,  therefore,  in  a  dressing  of  more  than  2 

cwt.  of  superphosphate  per  acre  for  maize  on  the  coast.     From  the  figures 

previously  given  it  will  be  seen  that  2  cwt.  of  superphosphate  per  acre  will 

supply  about  as  much  phosphorus  as  is  required  for  a  50-bushel  crop,  and  it 

is  reasonable  to  suppose  that  for  heavier  crops  the  balance  of  this  element 

can  be  easily  supplied  by  the  fertility  existing  in  the  alluvial  soils  on  which 

these  tests  are  mostly  conducted.     The  following  results,  however,  definitely 

show  the  superiority  of  2  cwt.  superphosphate  per  acre  over  1  cwt.  per 

acre : — 

1  cwt.  Superphosphate      2  cwt.  Superphosphate 
per  acre.  per  acre. 

bus.    lb.  bus.    lb. 

Average  of  forty-two  tests      55     55  59     36 

This  means  an  increase  of  nearly  four  bushels  of  maize  (at  an  additional 
ccst  of  5s.  6d.  per  acre)  for  the  extra  cwt.  of  superphosphate — a  profitable 
transaction.  There  is  some  indication,  however,  that  on  soils  where  heavy 
yields  of  maize  cannot  be  expected,  it  does  not  pay  to  use  heavy  dressings  of 
artificial  fertilisers.  The  following  results,  obtained  on  the  coast  from  plots 
Avhere  the  yield  was  less  than  40  bushels  per  acre,  are  in  favour  of  the  appli- 
cation of  1  cwt.  superphosphate  per  acre  on  these  soils : — 

1  cwt.  Superphosphate       2  cwt.  Superphosphate 
per  acre.  per  acre. 

Average  of  five  tests,  on         bus.   lb.  bus.     lb. 

soils  yielding  less  than 

40  bushels  per  acre...         37     1  35     31 

Further  results  confirmatory  of  this  theory  will  be  awaited  with  interest, 
as  tho  number  of  tests  so  far  made  is  insuflScient  to  definitely  establish  it. 
There  appears,  however,  to  be  some  ground  for  this  opinion,  for  still  smaller 
quantities  of  fertiliser  give  the  most  profitable  results  on  the  tablelands, 
where  the  average  yields  are  about  25  bushels  per  acre.  In  any  case  the 
gross  returns  from  maize  are  not  sufficiently  great  to  justify  expensive 
quantities  of  fertiliser  such  as  are  profitable  with  potatoes  and  market- 
garden  crops. 

Of  all  the  fertiliser  mixtures  tried  on  the  coast  in  the  Department's  Experi- 
ments, none  has  given  such  large  and  profitable  increases  in  the  maize 
crop  for  grain   as   2   cwt.   per  acre  of   the  mixture  known  departmentally 
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as  P7 ;  this  consists  of  equal  parts  of  superphosphate  and  bonedust. 
It  had  given  good  results  in  maize  in  South  Africa,  and  was  suggested  by 
Professor  Watt  (Chair  of  Agriculture,  University  of  Sydney),  to  the  writer 
who,  in  turn,  suggested  its  trial  to  the  Department.  In  comparison  with 
superphosphate,  its  superiority  was  at  once  seen,  and  that  it  has  been  main- 
tained will  be  seen  from  the  following  averages,  extending  over  several 
years  : — 

2  cwt.  P7  2  cwt.  Superphosphate 

per  acre.  per  acre. 

bus.     lb.  bus.    lb. 

Average  of  thirty-two  tests        58     19  56     46 

This  superiority  of  P7  over  superphosphate  shows  up  more  on  the  South 
Coast  and  on  the  North  Coast  tablelands  (Dorrigo  and  Comboy'ne),  where  an 
average  increase  of  3^  bushels  per  acre  is  recorded  in  favour  of  P7. 

Reference  has  previously  been  made  to  potash  as  a  fertiliser  for  maize. 
Although  some  increases  are  recorded  from  sulphate  of  potash,  it  was  stated 
that  owing  to  the  high  prices  for  potash  fertilisers,  and  to  the  fact  that 
farmers  can  render  themselves  independent  of  tbe  need  for  supplying  potash 
by  maintaining  the  supply  of  organic  matter,  no  application  of  potash 
fertilisers  was  advisable  for  the  maize  crop  for  grain,  except  in  those 
instances  where  experiments  have  shown  their  need  and  the  profitableness 
o£  their  application  under  these  conditions.  That  we  have  in  P7  an  efficient 
and  profitable  fertiliser  for  maize  for  grain  on  the  coast  without  rushing  after 
potash  fertiliser  at  the  present  time  will  be  seen  from  the  following  com- 
parison with  Pa  mixture — the  only  mixture  containing  potash  which  has 
been  tried  on  maize  in  New  South  Wales.  These  mixtures  are  about 
equivalent  in  price  at  -the  present  time  (1920) : — 

2  cwt.  P7  U  cwt.  P5 

per  acre.  per  acre. 

bus.    lb.  bus.    lb. 

Average  of  twelve  tests        ...     66     1  62     29 

Finally,  the  profitableness  of  the  Department's  recommendation  for  maize 
on  the  coast  will  be  seen  from  the  following  : — 

2  cwt.  P7 
No  manure.  per  acre. 

bus.     lb.  bus.     lb. 

Average  of  thirty-seven  tests     52     28  61     16 

At  a  cost  of  15s.  per  acre,  P7  mixture  has  given  an  increase  of  nearly  9 
bushels  per  acre  (with  an  average  value  of  36s.) ;  thus  showing  a  profit  of 
21s.  per  acre.  On  the  North  Coast  tablelands  (Dorrigo  and  Comboyne)  the 
average  increase  per  acre  has  been  13|^  bushels. 

No  maize  grower  on  the  coast  can  afford  to  ignore  this  method  of  increasing 
the  profits  from  his  maize  crop.  In  addition  to  increased  and  highly  profit- 
able yields  from  P7  mixture  during  the  season  of  application,  there  is  little 
doubt  that  this  mixture  (containing  bonedust)  will  have  more  residual  value 
than  most  other  fertilisers.  The  best  results  have  been  obtained  from  it  in 
seasons  of  good  rainfall,  and  if  the  results  do  not  come  up  to  expectation  in 
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a  dry  season,  one  may  be  sure  that  little  or  none  of  the  fertiliser  will  be  lost 
from  the  soil^  and  that  the  residual  effect  will  help  to  swell  the  yield  in  the 
following  season. 

Northern  Tableland. 

An  instance  of  how  the  fertiliser  requirements  for  maize  on  the  Northern 
Tableland  differ  from  those  of  the  coast  may  be  seen  from  the  results 
obtained  from  P7  mixture.  Here  (on  the  Northern  Tableland)  compared 
with  those  from  superphosphate,  the  yields  from  P7  have  fallen  short  by  3 
bushels  per  acre,  each  fertiliser  being  applied  at  the  rate  of  1  cwt  per  acre. 
As  regards  potash,  the  tests  made  so  far  indicate  that  the  fertiliser  is  not 
required  for  maize  on  the  tableland  soils,  an  average  decrease  of  1  to  3 
bushels  being  obtained  from  the  addition  of  14  to  28  lb.  sulphate  of  potash 
to  superphosphate.  There  is,  however,  something  to  be  said  in  favour  of 
soluble  nitrogenous  fertilisers  like  nitrate  of  soda  or  sulphate  of  ammonia. 
In  these  cold  districts,  the  conversion  of  nitrogen  compounds  into  nitrates 
which  can  be-  used  by  plants  is  much  slower  than  on  the  coast,  and  soluble 
nitrogenous  fertilisers  supply  this  lack  in  early  spring  with  some  benefit. 

An  average  increase  of  4^  bushels  per  acre  has  been  obtained  by  the 
addition  of  56  lb.  sulphate  of  ammonia  to  superphosphate — an  increased 
production  valued  at  18s.,  at  a  cost  of  13s.  per  acre  for  fertiliser,  represent- 
ing a  profit  of  5s,  per  acre  from  its  use.  There  is  no  reason  why  nitrate  of 
soda  should  not  give  a  similar  profit  here. 

Tests  made  to  compare  the  comparative  values  of  1  cwt.  superphosphate 
and  2  cwt.  superphosphate  on  the  tablelands,  do  not  show  any  further 
increase  in  yield  from  the  larger  quantity.  The  following  average  results 
were  obtained  from  56  lb.  superphosphate  as  compared  with  1  cwt.  per  acre  : — 


No  Fertiliser. 

66  lb.  Superphosphate 

112  lb.  Superphosphate 

per  acre. 

per  acre. 

bus.    lb. 

bus.     lb. 

bus.     lb. 

21     55 

26      38 

26     54 

On  these  figures,  56  lb.  superphosphate  is  the  most  profitable  application, 
and  shows  a  profit  of  about  16s.  per  acre.  These  results  are  borne  out  by 
experiments  in  Rhodesia,*  where,  on  light  volcanic  soils,  in  a  climate  similar 
to  our  Northern  Tableland,  1  cwt.  mixed  fertiliser  was  found  to  give  better 
yields  of  maize,  and  a  greater  profit  per  acre,  than  l|^or  2  cwt. 

From  the  foregoing  it  therefore  appears  that  a  fertiliser  mixture  consisting 
of  equal  parts  of  superphosphate  and  sulphate  of  ammonia  or  nitrate  of  soda, 
at  a  cost  of  about  16s.  per  acre,  may  be  expected  to  give  an  increased  yield  of 
8  or  9  bushels  per  acre.  Owing  to  the  tendency  of  soluble  nitrogenous 
fertilisers  to  delay  the  maturity  of  the  crop,  and  of  superphosphate  aj^plied 
alone  to  hasten  it,  it  is  recommended  that  56  lb.  superphosphate  alone  be 
used  per  acre  when  the  crop  is  sown  later  than  usual,  or  when  a  somewhat 
late  or  risky  variety  for  this  district  is  planted. 

There  is  need  for  further  expei'iments  with  fertilisers  containing  nitrogen 
to  be  carried  cut  on  the  tablelands. 

*  Rhodesia  Agrt.  Jour.,  Aug.,  1916. 


I 
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Norlh-west  Slopes. 

On  the  North-west  Slopes,  particularly  in  the  Inverell  district,  the  compara- 
tive failure  of  fertilisers  with  wheat  is  well  known,  and  it  is  not  surprising 
that  they  have  not  given  any  substantial  increases  in  the  maize  crop.  An 
average  decrease  of  2|^  bushels  of  maize  per  acre  has  been  obtained  by 
the  application  of  2  cwt.  superphosphate,  compared  with  1  cwt.  of  this 
fertiliser.  The  addition  of  potash  to  superphosphate  has  also  decreased  tliH 
yields.  Not  much  hope  can  be  given  for  easily  soluble  nitrogenous  fertilisers 
here  owing  to  the  high  summer  temperatures  and  low  atmospheric  humidity. 

An  average  increase  of  2i  bushels  per  acre  has  been  obtained  by  the 
application  of  1  cwc.  superphosphate  per  acre,  and  until  further  tests  are 
made  this  quantity  is  recommended  for  this  district, 

Tumut  District. 

Thei'e  is  a  general  impression  that  fertilisers  are  not  required  for  maize  on 
the  rich  land  in  this  district ;  but,  although  the  number  of  tests  made  so 
far  is  small,  there  is  an  indication  that  despite  the  fertility  of  the  alluvial 
soils,  not  only  superphosphate  but  also  some  easily  soluble  nitrogenous 
fertiliser,  may  be  used  with  profit.  Averaging  the  few  tests  made  to  date, 
there  has  been  a  substantial  increase  of  i  bushels  per  acre  from  2  cwt. 
superphosphate  as  compared  with  the  unmanured  plots,  although  only  3 
bushels  increase  has  been  made  from  the  application  of  the  same  quantity  oF 
P7.  The  addition  of  56  lb.  sulphate  of  ammonia  (for  which  nitrate  of  sod.i 
could  probably  be  substituted)  to  superphosphate  has  given  an  increase  of 
6  bushels  per  acre,  thus  showing  a  profit  of  about  IQs.  per  acre. 

According  to  the  trials  made  so  far  then,  a  fertiliser  mixture  consisting 
of  1  to  2  cwt.  superphosphate  and  about  ^  cwt.  sulphate  of  ammonia  or 
nitrate  of  soda  can  be  recommended  for  this  district. 

Fertilisers  for  Fodder. 

North  Coast. 

As  already  stated,  the  manuring  of  maize  for  fodder  is  an  entirely  different 
proposition  to  that  of  maize  for  grain ;  this  fact  is  illustrated  in  the  results 
given  hereunder.  The  results  obtained  with  fertilisers  may  also  be  taken  as 
applying  also  to  such  other  summer  fodder  crops  as  sorghum,  Sudan  grass, 
and  millet  until  experiments  with  these  have  given  reason  for  divergence 
from  this  opinion. 

In  comparing  different  quantities  of  superphosphate,  the  following  results 

have  been  obtained  : — 

1  cwt.  Superphosphate    2  cwt.  Superphosphate 
per  acre.  per  acre. 

tons  cwt.  tons    cwt. 

Average  of  six  tests  ...     14     19  17     3 

Estimating  the  value  of  the  green  fodder  at  15s.  per  ton,  the  extra  1  cwt. 
of  superphosphate  has  returned  a  profit  of  27s.  6d,  per  acre.  The  addition 
of  28  lb.  sulphate  of  potash  to  superphosphate  has  given  an  averag - 
increase  of  nearly  li  tons  of  green   fodder,  and  therefore  seems  profitabh> 
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though  not  highly  so,  on  account  of  the  present  high  cost  of  potash  fertilisers. 
There  has  been  an  average  increase,  however,  of  about  3^  tons  per  acre  from 
the  addition  of  56  lb.  sulphate  of  ammonia  to  superphosphate,  giving  a 
net  profit  of  41s.  per  acre  for  this  fertiliser.  Similar  results  could  no  doubt 
be  obtained  from  nitrate  of  soda  in  addition  to  the  superphosphate. 

The  following  figures  show  the  net  profit  from  an  application  of  2  cwt. 
superphosphate  per  acre  : — 

No  fertiliser.     ^  cwt.  Superphosphate 


per  acre. 

tons  cwt. 

tons  cwt 

12    17 

17     3 

Average  of  six  tests... 
Thus  an  average  increase  of  4  tons  6  cwt.  of  green  fodder  per  acre  has 
been  obtained,  giving  a  profit  of  over  50s.  per  aoi'e.  From  these  figures  it 
is  recommended  that  a  mixture  consisting  of  2  cwt.  superphosphate  and 
56  lb.  sulphate  of  ammonia  or  nitrate  of  soda  be  used  for  maize  or  other 
summer  fodder  on  the  North  Coast,  except  where  a  leguminous  crop  like  cow 
peas  or  field  peas  have  been  ploughed  in  for  green  manure,  in  which  case  the 
superphosphate  can  be  used  alone. 

South  Coast. 

On  the  South  Coast  1  cwt.  of  superphosphate  has  given  approximately  the 
same  average  increase  of  green  fodder  per  acre  as  2  cwt.,  so  that  the  smaller 
amount  may  be  recommended  as  the  most  profitable  here.  P7  mixture  has 
given  about  the  same  profit  per  acre  as  1  cwt.  of  superphosphate,  but  the 
number  of  tests  made  are  not  yet  sufficient  to  give  definite  conclusions. 

The  addition  of  either  sulphate  of  potash  or  sulphate  of  ammonia  to  the 
superphosphate  has  in  an  average  of  thirteen  tests  not  increased  the  yield  of 
fodder  at  all,  so  that  neither  of  these  fertilisers  can  be  recommended. 
The  results  obtained  from  1  cwt.  superphosphate  per  acre  are  as  follows  : — 

No  fertiliser.         '  '''^'^-  Superphosphate 
per  acre. 

tons  cwt.  tons  cwt. 

Average  of  thirteen  tests    ...     8     3  10     11 

These  figures  show  a  pi'ofit  of  about  30s.  per  acre  for  1  cwt.  superphos- 
phate, and  this  fertiliser  may  therefore  be  confidently  recommended  for 
maize  or  other  summer  fodders  on  South  Coast  soils. 

Southern  Tableland. 
On  the  Southern  Tableland  superphosphate  again  stands  out  as  the  most 
profitable  fertiliser  from  the  trials  made  to  date.  An  average  increase  of 
12  cwt.  green  fodder  per  acre  has  been  obtained  from  the  application  of 
2  cwt.  supei-phosphate  per  acre  over  that  of  1  cwt.  per  acre,  thus  making 
the  larger  quantity  slightly  more  profitable  here.  P7  mixture  has  given 
encouraging  results  from  two  trials,  but  it  is  felt  that  these  are  not  yet 
sufficient  to  recommend  it.  Although  the  respective  additions  of  sulphate 
of  potash  and  sulphate  of  ammonia  to  superphosphate  have  given  slight 
increases   in   the  yield   of  green   fodder,  the   applications   have   not   been 
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profitable  and  they  cannot  be  recommeiided  yet.  It  might  have  been 
expected  that  some  easily  soluble  nitrogenous  fertiliser,  like  sulphate  of 
-ammonia  or  nitrate  of  soda,  would  give  profitable  returns  on  some  of  the 
Southern  Tableland  and  South  Coast  soils  in  view  of  the  increases  obtained 
on  the  North  Coast,  and  further  trials  on  summer  fodder*  with  these 
fertilisers  are  desirable.  The  average  increase  obtained  on  the  Southern 
Tableland  from  2  cwt.  superphosphate  per  acre  is  as  follows  : — 

No  fertiUser  ^  cwt.  Superphosphate 

per  acre. 

tons  cwt.  tons  cwt. 

Average  of  six  tests  ...         6     6  10     9       ' 

This  gives  an  increase  of  4  tons  3  cwt.  per  acre  from  2  cwt.  superphos- 
phate, thus  showing  a  profit  of  over  50s.  per  acre  for  its  application  in  this 
district. 

Further  articles  on  soil  improvement  for  maize  will  deal  with  green 
manures,  cover  crops  and  rotations . 

{To  be  contimied.) 


Pisi)  Buildings. 

In  reply  to  the  inquiry  of  a  recent  correspondent  as  to  the  merits  of  pis^, 
the  Works  Overseer  of  the  Department  stated  that  it  is  a  suitable  material 
for  the  erection  of  all  one-storied  buildings,  and  that  some  very  comfortable 
homes  have  been  made  of  it.  Sometimes  the  walls  are  made  of  pist5  alone, 
when  they  should  be  from  12  inches  to  18  inches  thick  ;  but  if  studs  and  a 
casing  of  heavy  wire  netting  are  used,  6  inches  is  sufficient,  though  in  this 
latter  case  there  is  a  possible  danger  of  white  ants.  Externally  it  may  be 
plastered  with  cement,  and  internally  with  lime-plaster,  as  for  brickwork. 
One  skilled  builder  (who  should  be  selected  by  calling  for  tenders)  is  re- 
quired ;  labourers  can  do  the  remainder  of  the  work  under  his  supervision . 
Pise  building  is  of  course  limited  to  country  districts.  Both  bricks  and 
timber  are  cheaper  there  than  in  the  city,  but,  speaking  generally,  the  cost  of 
the  walls  is  about  25  per  cent,  less  than  either  weatherboard  or  brick. 


The  Backing  Needed  by  Paiimers. 

So  long  as  the  farmer  must  contend  in  his  business  with  the  elements  of 
chance,  he  must  be  supported  by  the  confidence  that  back  of  him  is  his  banker, 
ready  and  able  and  willing  to  come  to  his  aid  in  time  of  drought,  flood,  storm, 
insect  visitation,  or  other  misfortune. 

Help  from  the  banker  in  such  times  of  stress  is  seldom  particularly 
hazardous  for  the  banker.  Droughts  may  come  in  two  or  more  successive 
years,  and  army  worms  may  follow  a  cyclone,  but  the  land  will  always  be 
there  and  continue  to  produce.  There  is  no  greater  certainty  of  permanency 
or  ultimate  return  in  any  industry.  This  is  a  point  that  should  be  more 
geneially  appreciated  by  bankers.— E.  T.  Meredith,  U.S.  Secretary  of 
.Agriculture. 
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Thrips  Damaging  Tobacco 

{Anaphothrips  striatus  Osbourne). 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

The  importance  of  the  study  of  insect  pests  infesting'  tobacco  in  Auntialia 
has  been  emphasised  b}'  the  damage  sustained  by  the  tobacco  crop  in  the 
Tamworth  and  Gunnedah  districts  this  season.  The  appearance  of  countless 
numbers  of  thrips  upon  the  maturing  leaves,  causing  them  to  dry,  resulted  in 
a  considerable  reduction  in  the  weight  of  the  infested  foliage. 

Thrips  are  minute  insects  with  pointed,  cone-shaped  mouths,  with  Avhich 
they  cut  the  surface  of  the  leaf  and  suck  up  the  sap,  causing  the  foliage  to 
become  mottled  and  discoloured  before  it  has  mature<l.  These  insects,  which 
develop  verj'  rapidly,  lay  large  numbers  of  microscopic  semi-transparent  eggs, 
usually  along  the  midrib  of  the  leaf.  The  larval  thrips,  almost  pure  white, 
but  tinged  with  gi-een  or  yellow,  follow  the  veination  of  the  leaf,  where  the 
sap  is  most  abundant,  and  as  they  increase  in  size  and  numbers  finally  scatter 
all  over  the  surface.  While  feeding  they  exude  a  globule  of  watery  matter 
and  this  excrement  forms  a  deposit  of  dirty  specs  all  over  the  surface  of  the 
infested  leaves.  These  specs,  in  the  case  of  tobacco,  also  damage  the  quality 
of  the  dried  leaf. 

It  is  rather  remarkable  that,  though  tobacco  grown  in  the  United  .State* 
and  Cube,  is  subject  to  the  attacks  of  many  injurious  insects,  the  writer  can 
find  no  record  of  thrips  among  them.  It  is  true  that  one  species  common  in 
the  United  States  is  known  under  the  scientific  name  of  Thrij)s  tabaci,  but  it 
received  this  specific  name  from  Professor  Lindeman,  who,  when  describing 
it,  recorded  this  thrips  as  a  serious  tobacco  pest  in  Bessarabia. 

The  thrips  now  found  upon  tobacco  may  have  been  in  the  Tamworth  and 
Gunnedah  districts  for  some  years,  and  even  upon  the  tobacco  plants  in 
.small  numbers  ;  yet  it  is  evident  that  climatic  conditions  haVe  caused  them 
to  burn  their  attention  to  these  plants,  which,  grown  under  irrigation,  are  the 
only  green  crops  in  the  district.  All  the  grass  and  herbage  upon  which  they 
might  have  previously  existed  have  been  dried  or  eaten  off  under  the  drought 
conditions  that  have  prevailed  during  the  last  two  years. 

Among  the  cosmopolitan  species  of  thrips  that  have  been  identified  and 
recorded  from  Australia  are  two  somewhat  similar  species,  that,  to  the  casual 
observer,  might  have  been  determined  as  our  tobacco  thrips.  The  first  is 
Thrips  tabaci,  Linden,  which  the  writer  has  identified  on  onions  ia  the 
Botanic  Gai'dens,  Sydney,  at  Gosford,  and  in  several  other  localities.  Tliis 
is  the  species  that  did  so  much  damage  to  roses  in  the  suburban  garden.s 
of  Sydney  some  years  ago ;  it  was  then  popularly  known  as  the  "  rose 
thrips."  It  is  somewhat  remarkable  that  the  opening  buds  of  the  light- 
ooloured  (yellow  and  white)  roses  suflFered  much  more  than  these  of  the  dark 
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red  and  pink  blooms.  Mr.  Dudley  Moulton  of  the  United  States  Bureau 
of  Entomology,  who  examined  the  writer's  specimens,  proved,  however,  that 
the  thrips  infesting  the  roses  in  the  Melbourne  gardens  was  not  the  same 
species  as  that  affecting  tho^e  in  Sydney,  but  was  closely  related,  if  nut 
identical,  to  Euthrips  nervosus,  a  thrips  found  breeding  upon  corn  and  various 
grasses  in  America, 

The  second  species  was  long  known  in  America  as  Thrips  tritici,  Fitch, 
but  was  placed  in  the  genus  Frankliniella' hy  the  Austrian  Entomologist, 
Professor  Karny,  in  his  system  of  classification  published  in  1910.  This  is 
the  wheat  thrips  of  the  United  States ;  it  has  a  very  wide  range  there,  and 
also  infests  many  flowering  shrubs  and  plants  both  wild  and  cultivated.  It 
frequently  does  a  great  deal  of  damage  to  strawberry  plants  in  Florida  and 
Illinois  by  puncturing  the  flowers  and  thus  interfering  with  fertilization. 
The  damage  thus  caused  is  locally  known  as  "  buttoning." 

From  their  small  size  thrips  are  easily  overlooked,  and  the  harm  caused  by 
them  is  often  ascribed  to  fungus,  mould,  rust  and  other  causes. 

French,  in  his  "  Handbook  of  the  Destructive  Insects  of  Victoria  "  (Part 
v.,  1911)  gives  an  illustrated  account  of  a  t^mraon  thrips  doubtfully  identi- 
fied as  2'hrips  tahaci ;  this,  he  states,  did  a  great  deal  of  damage  to  the 
potato  crops  of  the  Lancefield  district,  and  also  swarmed  all  over  the 
adjacent  pea  crops,  the  hawthorn  and  African  boxthorn  hedges,  and  the 
surrounding  grass. 

In  1913-14  the  apple  crop  of  the  costal  districts  of  New  South  Wales  was 
seriously  reduced  by  the  enormous  numbers  of  thrips  that  swarmed  into  the 
opening  blossoms  and  caused  the  flowers  to  drop  off.  Gurney  ("  Some  Insect 
Pests  of  Apples  and  Pears  ")  gave  an  account  of  this  thrips  in  this  journal 
1915,  pp.  303. 

The  grass  thrips  has  never  been  previously  recorded  from  Australia 
though,  owing  to  its  small  size  and  its  habits  of  infesting  grass,  it  may  have 
been  casually  introduced  many  years  ago  from  the  United  States  and 
remained  unnoticed  until  it  turned  its  attention  to  an  important  field  crop 
like  tobacco. 

At  the  time  of  the  writer's  visit  (on  25th  April  last)  specimens  in  all 
stages  of  development,  from  freshly  hatched  larvae  to  winged  insects  were 
found  in  large  numbers  on  both  the  upper  and  under  surfaces  of  the  tobacco 
leaves  at  Gunnedah  and  Tamworth.  From  the  condition  of  the  foliage  they 
had  evidently  been  feeding  upon  the  plant  for  some  weeks  previously. 

The  larval  thrips  are  white  with  reddish  eyes ;  the  head  is  small,  and  the 
antennje  short  and  thickened,  standing  out  in  front  of  the  head  and  composed 
of  seven  joints,  of  which  the  last  four  are  closely  joined  together  and  might 
be  mistaken  for  a  single  joint.  The  legs  are  stout,  bearing  the  typical 
bladder-shaped,  single  segment  or  foot,  and  two  claws.  The  body  is  fusiform 
rounded,  tapering  to  the  tip,  which  terminates  in  a  sliort,  tubular  process  • 
the  tenth  segment  bears  six  long  hairs  Isetce).  Under  a  high  magnification 
the   segments   of   the   abdomen  show  a  very  curious  transverse  striation 
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Life  History  ol  AiU/i.hcthiips  ttriulu*. 

1.  Larval  furm.        2.  Adult.        3    Kore-winsf  of  adult.        4.  Hind-wintr  of  adult.        5.  Spines  on  the 
hind  margin  of  base  of  fore-win^j.        C.  Anteuna  of  larva        7.  Antenna  of  adult. 
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producing  fine  serrations  on  the  outer  margin.  These  striations  appear  to  be 
caused  by  whorls  of  minute  hairs.  The  larvae,  as  they  near  the  pupal  state, 
have  darker  coloured  antennse,  and  the  thorax  and  body  are  marked  with 
yellowish  tints. 

The  adult  thrips  has  the  eyes  black  or  pui-plisli  red ;  ocelli  red  ;  and  head 
yellow,  with  the  tip  of  the  cone-shaped  mouth  dusky-brown.  The  antcnme  have 
the  first  segment  light-coloured  and  the  others  clouded  with  Ijrown,  darkest 
toward  the  tips.  The  general  colour  of  the  thorax  and  the  abdomen  is  yellow 
with  brownish  bands  across  the  abdominal  segments  ;  the  wings  are  yellowish- 
brown  with  black  feathery  spines  along  tlie  margins.     The  autonnie  are  eight- 


Tobacco  Leal  showing  damage  caused  by  Thrips. 

jointed,  but  appear  as  if  nine  by  reason  of  the  oblique  suture  crossing  tlie 
sixth.  The  head  is  rounded  in  front,  truncate  behind,  and  wider  than  long. 
The  prothorax  is  as  broad  as  the  head,  straight  on  the  sides  and  rounded 
behind  ;  the  mesothoi-ax  is  larger,  fitting  close  against  the  inetathorax, 
which  is  contracted  at  the  junction  with  the  abdomen.  The  legs  have  the 
femora  short  and  rounded,  and  the  tibiie  of  the  hind  legs  longest.  The  wings 
are  well  developed  and  fringed  with  fine  black  hairs,  and  the  abdomen  is 
elongate,  broadly  rounded  on  the  sides,  coming  to  a  tubular  point  at  the 
apex,  and  composed  of  nine  segments. 
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In  dealing  with  all  plant-infesting  insects  of  this  type,  one  must  start  from 
the  beginning  and  find  out  where  their  eggs  are  deposited  so  that  their 
original  breeding  ground  can  be  treated.  The  thrips  in  the  tobacco  fields 
visited  by  the  writer  were  depositing  their  eggs  on  the  undersurface  of  the 
tobacco  leaves,  then  nearly  ready  for  cutting.  Both  the  lai-vte,  in  all  stages 
of  development,  and  the  perfect  winged  thrips  were  feeding  upon  the  leaves, 
which  showed  a  discoloured  mottled  tint,  as  shown  in  the  illustration.  From 
their  action  a  certain  per  centage  of  weight  would  be  lost ;  and  the  dirt  and 
excrement  dropped  all  over  the  surface  of  the  leaves  would  not  improve  the 
quality  of  the  dried  leaf.  Fortunately  the  plants  were  so  near  maturity  that 
the  owners  set  to  work  and  cut  the  leaves.  These  might  have  gained  a  little 
in  weight  if  they  had  been  left  longer,  but  the  owners  wisely  did  not  take 
the  risk. 

In  some  of  the  fields  when  the  main  crop  was  cut  down  the  butt  of  the 
stem  and  the  roots  had  been  left  in  the  rows;  these  threw  out  vigorous 
shoots,  and  the  growers  were  expecting  a  second  crop.  On  examining  these 
shoots  it  was  found  that  they  were  covered  with  winged  tlirips.  As  the 
maturing  tobacco  plants  were  cut,  the  winged  thrips,  disturbed  by  the 
operation,  swarmed  over  every  green  thing  left  in  the  paddock,  and  among 
them  were  these  second  crop  shoots. 

The  destruction  of  all  plants  and  waste  material  in  the  paddock,  either  by 
ploughing  in  or  burning,  after  the  tobacco  had  been  cut  and  removed,  would 
destroy  all  the  wintering  thrips  and  their  eggs.  Sprayiug  with  a  soda  soap 
wash  in  the  earlier  growth  of  the  tobacco  plants  would  kill  any  active  thrips 
larva'.  Sonre  growers  experimented  with  burning  sulphur  to  the  windward 
side  of  the  tobacco  plants,  hoping  thu&  to  sufibcate  or  drive  the  thrips  out; 
the  only  result  was  the  scorching  of  some  of  the  foliage.  Sulphur  dusted  on 
the  underside  of  the  leaves  is  very  efiective  against  thrips  on  orchard  trees ; 
but  if  sulphur  Remains  on  tobacco  foliage  near  to  the  time  of  cutting  it 
might  spoil  the  dry  ^eaf. 


Applied  Entomology. 


In  earlier  days  entom.ology  was  looked  upon  as  a  pastime  for  the  spare 
momants  of  those  who  cared  to  turn  their  attention  to  it,  or  as  a  business 
confined  to  dusty  museums,  without  any  practical  application  whatever; 
the  true  significance  of  the  study  was  not  then  apparent.  .  .  .  Gradually 
the  practical  side  developed,  and  has  since  continued  to  develop,  until  at 
the  present  time  economic  entomology  is  recognised  by  agriculturists  as  an 
important  adjunct  to  the  study  of  the  actual  crop  production,  without  some 
knowledg  3  of  which  the  cultivator  of  plants  h  likely  to  meet  with  obstacles 
before  his  harvest  is  over,  or  his  products  in  the  hands  of  the  consumer. — 
The  Philippine  Agricultural  Review. 
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Popular  Descriptions  of  Grasses* 

[Continued  from  pfige  314.] 


E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 

THE  INTRODUCED   CHLORIS   GRASSES. 

The  introduced  Chloris  grasses  of  greatest  econoiuic  importance  in  Ne\v 
South  Wales  are  Rhodes  gi-ass  and  Chloris  virgata. 

Rhodes  G&xs,&  .{Chloris  gay  ana).  (Fig.  1). 
Rhodes  grass  is  a  perennial  grass  characterised  by  an  abundant  leaf 
growth  and  surface  runners,  which  readily  root  at  the  nodes.  It  was 
introduoed  into  cultivation  by  Mr.  Cecil  Rhodes,  of  South  Africa  ;  ana 
-appears  to  have  been  first  grown  in  this  State  by  the  late  Colonel  Sylvester 
Browne,  of  Singleton.  It  is  evident  that  another  grass  somewhat  similar  to 
it,  but  very  inferior  in  quality,  was  introduced  about  the  sauie  time.  This  is 
known  as  Chloris  virgata,  and  for  some  time  it  was  confused  with  the  true 
Rhodes  grass,  for  the  two  grasses  appear  identical  during  the  early  stages  of 
their  growth,  though  there  is  a  distinct  difference  in  the  intlorescence.  The 
seed  spikes  of  Chloris  virgata  are  compressed,  scarcely  opening  out  even  in 
the  mature  stages,  whereas  those  of  Rhodes  are  well  extended  radially  almost 
as  soon  as  formed.  In  Chloris  virgaia,  also,  the  seed  dorets  are  densely 
covered  with  long  slender  white  hairs,  \ery  conspicuous  in  the  field,  whereas 
the  hairs  on  Chloris  gay  ana  are  scarcely  noticeable. 

Soil  and  Climatic  Conditions. — Rhodes  grass  is  now  permanently  established 
throughout  Queensland  and  New  South  Wales,  being  grown  more  extensively 
in  the  former  State  than  in  the  latter.  It  succeeds  best  on  the  alluvial  or 
loamy  soils,  while  it  grows  better  than  most  introduced  grasses  on  the  lighter 
soils,  particularly  those  of  granitic  or  sandstone  origin,  such  as  are  found  in 
many  of  our  wheat-growing  centres  and  on  the  coast.  It  likes  warm 
situations,  and  is  extremely  sensitive  to  frosts,  being  completely  killed  out 
•  in  localities  over  2,000  feet  in  altitude.  It  is  a  favourite  grass  to  sow  in 
"  burns  "  on  any  part  of  the  coast. 

Sowipg. — The  seed  of  Rhodes  grass  is  very  small  and  light,  and  germinates, 
as  a  rule,  rather  badly.  The  low  germination  is  due  to  the  large  number  of 
barren  or  infertile  flowers ;  and  a  fertility  of  50  per  cent.,  or  a  total  germina- 
tion of  35  per  cent.,  may  be  considered  veiy  satisfactory  for  this  class  of 
seed.  It  pays,  therefore,  to  have  the  land  in  fine  tilth  to  ensure  a  good 
stand,  and  a  farmer  should  certainly  know  the  fertility  of  his  seed  before 
sowing,  in  order  to  plant  the  right  amount.  A  rough  way  to  determine 
the  fertility  is  to  rub  a  small  amount  on  the  palru  of  the  hand ;  if  the 
released  grain  appears  plentiful  the  seed  may  be  considered  satisfactory. 
Only  4  to  6  lb.  of  good  seed  are  required  per  acre,  but  20  lb.  is  some- 
times little  enough  when  a  large  proportion  of  the  seed  sown  is  immature. 
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Broadcast  sowing  is  advocated,  and  ti)  ensure  a  good  stand  half  the  seed 
should  be  sown  in  a  direction  at  right  angles  to  the  other  half.  In  wheat- 
growing  districts  the  seed  can  be  sown  through  the  wheat  drill,  if 
superphosphate  or  some  other  substance  of  the  same  texture,  such  as 
pollard,  is  mixed  with  the  seed  to  enable  it  to  run  through  the  drill  slowly. 
Advantage  should  be  taken  of  favourable  weather  conditions  for  sowing,  and 
it  is  worth  while  remembering  that,  although  little  moisture  is  necessary  to 
germinate  the  seed,  a  fair  amount  is  required  to  keep  the  young  seedlings 
growing.  When  the  runners  begin  to  appear  the  grass  can  be  considered  to 
be  well  established,  and  will  then  stand  a  fair  amount  of  dry  weather.  In 
•coastal  districts  the  seed  can  be  sown  in  autumn  up  to  April,  or  in  early 
spring,  such  as  in  September.  The  seed  will  germinate  at  much  lower 
temperatures  than  will  paspalum.  In  wheat-growing  districts  also,  Sep- 
^raber  sowing  is  recommended,  or,  failing  that,  March. 

Pasturing. — The  mistake  is  often  made  by  farmers  of  turning  the  stock  on 
Rhodes  grass  at  too  early  a  stage.  The  runners  take  some  time  to  root 
sufficiently  strongly  at  the  nodes  to  become  firmly  esttiblished  in  the  soil, 
and  early  pasturing  will  pull  these  runners  out  of  the  ground,  leaving  a  space 
for  weeds  to  encroach  on  the  grass,  and  eventually  smother  it.  Et  has  been 
found  a  good  practice  to  allow  the  grass  to  come  to  seed  in  the  6rst  growth 
before  grazing,  and  then  stock.  The  leaves  are  certainly  inclined  at  this 
sta^e  to  be  somewhat  harsh  ;  but  stock  generally  eat  it  all  down  if  kept  on  it. 
Another  alternative  is  to  utilize  the  first  crop  for  hay,  the  quality  of  which 
is  really  good.  If  desired,  a  crop  of  the  seed  can  be  obtained  at  the  same^ 
time.  After  the  first  growth  the  grass  can  be  stocked  heavily  at  any  stage, 
])ut  care  should  be  exercised  to  remove  live  stock  when  the  grass  is  eaten 
•bare. 

Rhodes  Grass  and  Lucerne. — It  has  been  proved,  both  on  the  coast  and  in 
the  wheat-growing  districts  of  the  slopes,  that  Rhodes  grass  and  lucerne 
grow  well  together,  and  instead  of  the  Rhodes  grass  crowding  out  the  lucerne, 
as  one  would  imagine  from  its  running  habit,  it  is  really  the  lucerne  that 
makes  the  more  vigorous  growth.  It  is  recommended  that  4  lb.  of  Rhodes 
z^rass  and  2  lb.  of  lucerne  per  acre  be  sown.  The  protein  content  of  the 
lucerne  and  the  carbohydrate  content  of  the  Rhodes  grass  make  an  excellent 
balanced  ration. 

Rhodes  Grass  in  the  Interior.— -That  Rhodes  grass  will  do  well  in  the 
western  district  has  been  amply  demonstrated,  both  by  trials  at  the  expei'i- 
ment  farms  of  Cowra,  Nyngan  and  Wagga,  and  also  by  private  pastoralists. 
-At  Cowra  the  Rhodes  grass  paddock  is  now  3  years  old,  and  is  stocked 
and  cut  for  hay  alternately.  At  Nyngan  it  succeeded  well  until  the  present 
-drought,  which  has  gradually  killed  it  right  out,  after  it  had  stood  up 
remarkably  well  to  the  dry  conditions  for  some  considerable  time.  Mr. 
H.  R.  Munro,  a  pastoralist,  sowed  5,000  acres  of  cleared  and  burned  country 
west  of  the  Darling  Downs  about  four  years  ago.  Last  year  it  had  spread 
to  J  5,000  acres.  He  states  that  country  that  formei'ly  was  covered  with 
turkey,  hop,  and   kindred  bushes,   is  now  covered  with  Rhodes  grass.     It 
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flourishes   on  black  soil  plains,  formerly  brigalow  and  belar  forests,  and 

quickly  establishes  itself  if  given  a  spell  during  seeding  time.  The  young 

grass   has   good   fattening   properties,   and   the    mature  grass  has   equally 
sustaining  properties. 

Rhodes  Grass  Hay. — Rhodes  grass  makes  excellent  hay.  Chemical  analyses 
have  shown  it  to  possess  a  high  nutritive  value,  while  its  aroma  and 
palatability  make  it  very  acceptable  to  stock.  The  vivid  green  of  the  leaves 
and  the  ftne  stems  give  it  a  very  attractive  appearance.  It  produces  heavy 
yields  on  the  coast,  and  it  is  seldom  that  less  than  2  tons  per  acre  are 
obtained  from  two  or  three  cuttings  during  the  season.  A  Queensland  report 
testifies  to  the  fact  that  Rhodes  grass  chaff  is  in  demand  there,  and  will 
bring  jtlO  a  ton.  Mr.  Charles  Binnie  has  also  drawn  my  attention  to  the 
result  of  some  analyses  of  Rhodes  grass  grown  on  rather  poor  soils  near 
Brisbane,  as  compared  with  the  analysis  of  a  good  sample  of  chaff.  They 
show  that  even  the  second  cutting  of  this  grass,  in  the  form  of  hay,  has 
practically  double  the  protein  content  of  wheaten  or  oaten  chaff.  It  was 
calculated  that  38  lb.  of  Rhodes  grass  hay  are  necessary  to  supply  19  lb.  of 
protein,  the  average  daily  requirements  of  a  cow,  and  that  79  to  85  lb.  of 
chaff  are  required  to  supply  the  same  amount. 

The  grass  should  be  cut  for  hay  as  soon  as  the  seeds  begin  to  ripen.  The 
curing  should  be  done  as  quickly  as  possible,  as  the  strong  summer  sunshine 
rapidly  bleaches  the  leaves. 

Harv^stivg  for  Seed. — Rhodes  grass  ripens  very  irregularly,  and  cutting  for 
seed  should  be  carried  out  when  a  fair  number  of  brown  seed  spikes  are 
noticed  in  the  crop.  The  protruding  anthers  render  the  pollen  stage  of  the 
seed  very  conspicuous  in  the  field,  and  about  a  fortnight  elapses  from  this 
period  to  the  hardening  of  the  grain.  The  ripe  seed  very  easily  shaitters,  and 
car  J  must  be  exercised  if  the  best  and  ripest  seed  is  to  be  obtained.  A  good 
plan  is  to  place  tarpaulin  inside  the  wagons  and  the  ripe  seeds  that  fall  from 
the  sheaves  will  then  be  easily  collected.  The  seeds  having  been  stripped 
from  the  sheaves,  the  latter  can  be  utilised  for  hay.  Many  seedsmen  winnow 
the  Rhodes  grass  seed  received  from  growers  and  sell  only  the  heavy  proportion  ; 
other  less  scrupulous  seedsmen,  however,  sell  all  the  seed,  which  is  invariably 
low  in  fertility. 

Rhodes  Grass  under  Irrigation. — A  fair  amount  of  this  grass  has  been  grown 
on  the  Murrumbidgee  Irrigation  Area,  with  good  results.  In  a  dry  season 
difficulty  is  encountered  in  obtaining  a  satisfactory  germination  on  the  heavy 
clay  soils,  owing  to  the  manner  in  which  they  quickly  dry  out  and  harder! 
on  the  surface.  The  seed  should,  therefore,  bo  sown  as  quickly  as  possible 
after  a  thorough  irrigation,  and  when  the  seedlings  are  up  the  land  should 
be  irrigated  at  interraLs  of  a  few  days  until  the  root  system  is  well  estab- 
lished. It  is  invariably  found  that  the  grass  will  stand  much  more  dry 
ireather  than  paspalum,  which,  of  course,  is  a  big  consideration,  even  on  the 
irrigation  area.  The  present  tendency  is,  however,  to  favour  paspalum  as  a 
dairying  grass,  and  this  i>  probably  due  to  the  fact  that  it   will   carry  more 
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and  also  eudure  more  constant  grazing  than  the  Rhodes.  Data,  however, 
are  absent  as  to  the  comparative  milk-producing  qualities  of  the  two  grasses, 
and  it  would  not  be  surprising  to  find,  if  all  the  facts  were  ascertained,  that 
Rhodes  is  a  superior  all-round  grass  to  paspalum. 

Rhodes  Grass  versiis  Paspalum. — There  is  no  doubt  that  paspalum  has  run 
riot  throughout  the  greater  portion  of  the  coast  of  New  South  Wales,  mainly 
because  of  its  remarkably  vigorous  growth  under  moist  summer  conditions,  and 
its  habit  of  quickly  spreading  throughout  river  flats  and  other  low-lying 
areas.  That  it  will  carry  more  stock  in  ordinary  seasons  than  Rhodes  grass 
cannot  be  denied,  but  at  the  same  time  it  can  be  confidently  stated  that  it 
will  not  maintain  stock  in  as  good  condition  as  the  Rhodes.  Paspalum  will 
grow  well  in  America,  yet  its  cultivation  is  not  recommended  by  the  Amer- 
ican Department  of  Agriculture,  while  Rhodes  grass  is  strongly  recommended 
for  certain  localities.  Farmers'  bulletins  have  been  issued  there  on  Rhodes 
grass,  but  no  bulletin  has  been  published  on  paspalum.  There  are  many 
farmers  in  New  South  Wales  who  regret  the  day  paspalum  was  introduced 
to  their  farms,  owing  to  the  manner  in  which  it  crowds  out  everything  else 
its  rapid  entry  into  their  summer  crops,  and  the  manner  in  which  it  mats 
the  soil  after  a  few  years,  and  diminishes  rapidly  in  carrying  capacity  and 
nutritive  quality. 

Rhodes  grass,  however,  can  be  grown  on  any  farmer's  property,  and,,  if 
not  grazed  too  strongly,  will  hold  its  own  with  the  paspalum.  A  plot  of 
Rhodes  grass  at  WoUongbar  Experiment  Farm,  with  paspalum  alongside, 
has  now  been  growing  for  some  years  and  hardly  a  single  paspalum  plant 
can  be  found  in  the  plot.  It  is  a  good  practice  to  have  the  Rhodes  grass  on 
the  higher  ground  rather  than  the  lower,  because  paspalum  is  most  aggressive 
on  the  flats.  A  paddock  of  Rhodes  grass  on  the  property  of  Mr.  J.  Giblin, 
Nambucca  River,  was  laid  down  in  1913,  and  in  spite  of  constant  grazing 
and  cutting  is  still  in  splendid  condition,  and  similar  results  could  be 
obtained  on  practically  any  part  of  the  coast. 

Chloris  virgaJa  is  not  recommended  for  cultivation  owing  to  its  annual 
habit  and  (compared  to  Rhodes  grass)  its  less  palatable  character.  It  has. 
become  very  aggressive  wherever  established,  the  light  seeds,  which  are 
easily  blown  about  by  the  wind,  helping  toward  this  end.  It  will  encroach 
rapidly  on  lucerne  land,  and  materially  affects  the  stand.  So  far  it  is  con- 
fined to  coastal  districts  only,  and  is  very  common  on  parts  of  the  northern 
rivers.  It  appears  also  to  have  become  fairly  well  established  around 
Penrith  and  Richmond. 

(To  be  continued.) 


"  I  CANNOT  express  to  your  Department  what  a  help  the  Gazette  is  to  us. 
returned  soldiers,  who  for  the  last  four  or  five  years  have  got  quite  out  of 
touch  with  the  strides  that  have  been  made  in  farming." — A  Wyong  corre- 
spondent. 


July  2,  1920.]  Agricultural  Gazette  of  N.S.W.  513 

Safeguarding  Farm  Stock  from  Disease^ 

(2)  By  Good  Hygiene, 
max  henry,  m.r.c.v.s.,  b.v.sc. 

The  means  Vjy  which  the  farmer  may  hope  to  minimise  the  risk  of  introducing 
infectious  disease  into  his  stock  liaving  been  outlined,  attention  must  be  now 
drawn  to  the  serious  losses  which  occur  in  New  South  Wales  among  stock, 
particularly  young  stock,  from  both  infectious  and  non-infectious  complaints 
through  lack  of  attention  to  the  principles  of  good  hygiene.  There  is  too 
often  a  tendency  on  the  part  of  the  farmer  and  stockowner  to  regard 
veterinary  science  as  only  capable  of  coming  to  his  aid  when  stock  are 
already  sick,  forgetting  that  the  most  valuable  part  of  veterinary  advice  is 
that  dealing  with  prevention,  and  that  it  is  along  these  lines  that  the  future 
development  of  the  scietice  will  be  mo&t  marked. 

This  attitude  of  the  farmer  is  due  to  the  fact  that  throughout  the  earlier 
years  of  Australian  colonisation  and  settlement,  stock  practically  looked 
after  themselves,  and  the  question  of  good  or  bad  hygiene  never  had  to  be 
considered.  But  to-day,  in  the  settled  parts  of  the  country — particularly  in 
dairying  districts,  on  pig  farms,  in  irrigation  areas,  and  wherever  stock  are 
under  more  or  less  confined  and  artificial  conditions — the  question  of  good 
hygiene  becomes  one  of  the  first  importance.  The  prevailing  opinion  among 
farmers  appears  to  be  that  good  hygiene  is  a  kind  of  fad — bred  by  Science 
out  of  Laboratoiy — but  of  no  kind  of  use  to  the  man  making  a  living  out  of 
stock.  Nothing  could  be  farther  from  the  truth,  though  it  is  admittedly 
difficult  to  say  at  what  precise  moment  the  observance  of  good  hygiene  puts 
a  fiver  into  a  banking  account.  It  is  also  argued  that  because  stock  thrived 
in  the  old  days  under  such  and  such  conditions,  they  must  do  all  right  now. 
To  hold  such  opinions  a  man  must  have  forgotten  many  things  ;  such  things 
as  the  actual  changes  which  have  taken  place  in  conditions,  the  greater 
economic  value  of  the  individual  animal,  the  totally  different  position  as 
regards  disease,  and  the  fact  that  as  this  country  progresses,  these  changes 
in  every  way  yill  become  more  and  more  marked.  It  is  wiser  to  look  ahead 
to  what  we  have  to  do  than  to  look  back  on  what  our  grandfathers  did ;  and 
it  is  of  far  more  value  to  the  farmer  to  understand  what  good  hygiene  means 
than  to  possess  any  number  of  isolated  and  more  or  less  correct  ideas  as  to 
the  treatment  of  sick  stock. 

The  treatment  of  sick  stock  is  of  value  at  long  intervals — good  hygiene  is 
of  value  at  all  times.  Even  in  parts  of  the  State  where  stock  are  running 
freely  in  wide  areas,  certain  aspects  of  the  question,  as  will  be  seen  later,  are 
of  considerable  importance.  By  good  hygiene  is  meant  the  correct  application 
of  those  systems  of  stabling,  housing,  grazing,  sheltering,  grooming,  clipping, 
clothing,  feeding  and  watering  which  are  most  conduci%'e  to  the  good  health 
and  economic  efficiency  of  the  animals. 
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Site  and  Aspect  as  Factors  in  Healthy  Housing. 

A  very  considerable  proportion  of  disease  and  mortality  can  be  more  or 
less  directly  traced  to  errors  in  constructing  the  buildings  in  which  animals 
live  all  or  part  of  their  time.  Although  for  each  kind  of  animal  different 
considerations  carry  weight,  yet  there  are  certain  principles  common  to  the 
proper  construction  of  all  buildings  intended  to  house  stock.  These  will  be 
considered  first,  and  the  diseases  noted  which  to  a  greater  or  lesser  degree 
are  associated  with  them. 

In  selecting  the  site  for  stables,  cow-sheds,  and  pig  and  calf  pens  some 
fi'eedom  of  choice  is  generally  offered  to  the  farmer.  These  structures 
should  not  be  placed  on  low-lying  swampy  ground,  or  on  ground  liable  to  be 
flooded,  or  they  will  always  be  damp  and  prol:)ably  associated  with  chills  and 
rheumatism  ;  while  the  animals,  having  to  expend  so  much  of  their  food  in 
maintaining  bodily  warmth,  will  not  thrive  so  well  as  those  in  drier  and 
better  situated  buildings. 

Buildings  are  better  on  higher  land,  which  can  more  readily  be  drained. 
It  is  also  desirable  to  take  into  consideration  the  dryness  of  the  soil.  A 
shallow  soil  with  a  clay  subsoil,  for  example,  is  not  the  most  suitable,  and 
alluvial  flats  and  "  made  soils "  are  tinsuitable  places  on  which  to  place 
buildings  for  stock. 

This  is  often  important — partly  in  relation  to  its  effect  on  the  health  of 
stock  and  partly  because  it  afiects  the  comfort,  not  only  of  the  animals,  but 
ot  those  working  among  them.  Whenever  possible,  in  most  parts  of  this 
State,  a  southerly  or  westerly  aspect  should  be  avoided,  and  shelter  from  the 
south  and  w^est  secured.  Despite  the  great  heat  of  summer  in  many  parts 
of  the  State,  more  loss  is  certainly  occasioned  by  the  cold  of  winter,  and  any- 
thing in  the  liousing  of  stock  that  tends  to  protect  them  from  southerly  and 
westerly  winds  is  of  advantage.  Continued  exposure  to  cold  westerlies 
when  the  animals  are  confined  in  small  pens  which  prevent  them  exercising 
themselves  will  rapidly  lower  their  vitality  and  disease-resisting  power, 
especially  in  the  case '  of  young  stock,  and  will  retai^d  their  development  by 
forcing  them  to  devote  so  much  of  their  food  toward  the  maintenance  of 
body  temperature.  In  like  manner  the  sudden  changes  of  temperature 
which  occur  with  southerly  winds  and  winter  storms  are  liable  to  produce 
catarrh  and  pneumonia  in  all  classes  of  stock  exposed  to  them,  particularly 
w^hen  such  exposure  follows  recent  shearing  or  clipping,  de-trucking  after  a 
long  railway  journey,  sudden  release  from  close  confinement  in  a  hot 
atmosphere,  or  over-heating  from  some  other  cause.  After  sudden  falls  in 
temperature  or  cold  rain,  semi-starvation  often  leads  to  heavy  losses. 
Penned  animals  have  no  chance  of  taking  advantage  of  shelter  afforded 
by  the  ground  and  suffer  accordingly. 

The  selection  of  an  east,  north-easterly,  or  northerly  aspect  has  the  further 
advantage  of  catching  the  morning  sun  in  the  winter  and  allowing  sunlight 
to  enter  freely  into  buildings  all  the  year  round.  The  top  of  a  ridge  is 
never  a  good  place  for  housing  stock  or  placing  cow-bails ;  on  such  a  site 
the  buildings  are  exposed  to  all  the  winds  that  blow\ 
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Stables. 

In  this  country,  where  so  few  horses  apart  from  those  in  the  cities  are  stabled, 
this  question  is  not  of  such  importance-as  in  Europe  or  America,  but  the  main 
principles  which  should  govern  the  construction  of  a  stable  may  be  touched 
upon.  Firstly,  if  the  horses  are  to  live  in  the  stables  and  are  not  merely  put 
in  for  an  hour  or  so  when  feeding  or  at  odd  times,  a  floor  impervious  to 
moisture  is  necessary.  In  good  stables  these  floors  ax'e  made  of  tiles  (non- 
slipping)  especially  manufactured  for  the  purpose.  Concrete  makes  a  good 
impervious  floor,  but  is  slippery,  and  is  apt  to  break  up  under  the  weight  of 
the  horse.  Bricks  sec  in  mortar  are  good  for  a  time,  but  wear  into  holes. 
Wood  is  often  used,  and  if  solid  beams  such  as  railway  sleepers  are  used,  and 
the  space  between  each  is  well  rammed,  a  very  fair  floor  can  be  made,  but 
moisture  will  eventually  soak  in.  Another  type  of  wooden  floor  is  composed 
of  strong  battens  with  spaces  left  between  so  that  the  urine  runs  through 
into  drains  cut  under  the  stable,  but  sooner  or  later  the  earth  there  will 
become  a  cesspool.  In  many  cases  the  earth  is  simply  rammed  hard,  but 
such  floors  are  easily  broken  up  and  the  part  immediately  around  the  animals' 
hind  legs  is  apt  to  become  a  quagmire.  No  flx)ring  can  be  considered  satis- 
factory which  can  become  permeated  with  urine.  The  effect  of  such  a 
state  of  affairs  is  bad  in  two  ways — the  ammonia  given  off"  from  the 
urine  and  dung  renders  the  atmosphere  unhealthy,  and  the  constant 
standing  in  a  mixture  of  urine-soaked  dung  and  earth  is  one  of  the 
commonest  contributing  causes  of  thrush,  canker  and  other  diseases  of 
the  horse's  foot. 

In  cases  where  horses  are  only  brought  into  the  stable  for  feeding,  the 
earthen  floor  is  quite  satisfactory,  providing  it  is  kept  clean  and  free  from 
dung,  and  pi-evented  from  working  into  holes. 

Ample  light  is  necessary  in  all  stables — in  fact,  in  any  building  in  which 
stock  are  to  live  ;  darkness  and  dirt  and  disease  have  always  gone  together. 
It  is  difficult  to  uriderstand  the  reason  which  prompted  the  builders  of  old 
stables  to  exclude  so  much  light,  but  they  certainly  did  so.  The  confinement 
of  animals  in  serai-darkr,ess  during  the  daytime  must  to  some  extent  act 
deleter iously  on  the  eyesight,  and  has  been  by  some  associated  with  periodic 
ophthalmia.  Ventilation  must  be  provided,  but  in  such  a  way  that  it  does 
not  create  continuous  draughts  through  the  building.  For  this  reason  over- 
head ventilation  is  of  very  great  value,  allowing  as  it  does  free  escape  for  the 
heated  air  rising  from  the  stable.  No  living  rooms  or  feed  stores  should  be 
placed  over  a  stable.  This  is  another  matter  in  which  most  old  stables  are 
faulty,  the  idea  apparently  having  been  to  create  as  stuff'y  and  unhealthy  an 
atmosphere  as  possible.  The  stable  walls  may  be  of  brick,  wood,  or  other 
material,  and  if  the  inside  is  smooth  so  that  it  can  be  washed  down  and 
disinfected  so  much  the  better.  All  doors  and  passages  in  stables  should  be 
wide  and  high,  for  many  a  horse  has  been  seriously  injured  when  passing 
through  narrow  and  low  doorways.  The  height  of  doors  should  be  8  feet 
and  the  width  not  less  than  3  feet  8  inches.  Stable  doors  are  usually 
divided  into  two  parts,  lower  and  upper,  so  that  the  smaller  upper  portion 


616  Agricultural  Gazette  of  N.S.W.,  [Juhj  2,  1920. 

can  be  left  open  for  ventilation  and  light.  Every  stable  should  possess  some 
means  of  ventilation,  such  as  a  louvre  board  window  which  cannot  be  closed 
under  ordinary  circumstances. 

A  good  stable  should  be  about  18  feet  wide,  the  divisions  between  the 
stalls  being  9  to  10  feet  long.  A  stall  for  cart  horses  should  be  about  6  feet 
wide,  but  it  may  be  narrower  if  it  is  only  to  be  used  as  a  feeding  stall.  A 
loose-box  should  measure  12  feet  by  10  feet,  and  a  little  more  for  heavy 
stallioDS. 

The  drainage  of  stables,  uqless  attached  to  a  sewerage  system,  should  be 
open.  Closed  drains,  unless  very  well  flushed  and  easily  opened  up  for 
cleaning,  are  a  constant  source  of  trouble. 

Cow-sheds. 

In  dealing  witli  this  subject,  four  types  of  buildings  have  to  be  considered': — 
(1)  buildings  in  which  the  cows  are  milked,  fed  and  housed  at  night  during 
part  of  the  year ;  (2)  combined  milking  and  feeding  sheds;  (3)  milking^ sheds  ; 
and  ^4)  feeding  sheds. 

Very  few  buildings  of  the  first  type  are  in  use  in  this  State,  although 
probably  as  the  country  develops  and  becomes  closely  settled  they  will 
become  more  common,  especially  in  the  colder  parts.  The  essentials  of  such 
buildings  are  impervious  floors,  proper  light  and  ventilation,  and  efficient 
drainage  of  the  open  type.  As  with  all  buihiings  for  cattle,  site  and  aspect 
should  be  given  special  consideration.  There  is  usually  a  tendency  to  make 
these  buildings  too  dark,  a  condition  which  militates  against  cleanliness. 

Combined  milking  and  feeding  sheds  are  now  fairly  common,  and  so  long 
as  shelter  from  the  cold  winds  is  provided  they  cannot  be  too  open.  The 
best  type  is  a  plain  open  shed,  with  a  double  row  of  bails  arranged  so  that 
the  cows'  heads  face  inwards,  and  a  centi*al  passage-way  down  which  the  food 
is  taken  either  by  truck  or  hand.  The  floor  must  be  impervious  to  moisture, 
and  nothing  is  better  than  concrete.  Stone  grouted  in  with  cement  may  be 
satisfactory,  but  the  cement  is  always  liable  to  work  out.  Bricks  set  in 
mortar  wear  into  holes,  and  wood  .sooner  or  later  becomes  urine-soaked. 
Behind  where  the  cows  stand  should  run  a  concrete  open  shallow  drain  to 
lead  the  urine  out  of  the  yard. 

So  long  as  it  is  open  and  well  ventilated,  it  cannot  be  said  that  any  one 
type  of  milking  shed  has  much  effect  one  way  or  the  other  on  the  health  of 
the  animals,  but  it  is  of  impoi-tance  from  other  points  of  view.  Sheds 
which  are  only  used  for  milking  require  the  same  type  of  floor  and  drainage 
as  that  used  in  the  combined  sheds,  but  are  usually  much  smaller  and  only 
allow  for  four  to  a  dozen  cows  to  be  in  the  bails  at  a  time  ;  protection 
from  the  south  and  west  is  most  desirable.  Feeding  sheds  should  also  be 
built  with  due  regard  to  aspect,  and  should  preferably  be  quite  open  along  one 
side,  unless  local  conditions  as  to  cold  would  render  such  exposure  excessive  ; 
such  is  not  the  case  through  most  of  our  dairying  country  where  alone  cattle 
are  likely  to  be  stall  fed.      For  the  floor,  earth  well  beaten  down  will  suffice. 
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The  feeding  boxes  should  be  detachable  or  be  provided  with  plugs  so  that 
they  can  be  thoroughly  washed  and  disinfected.  Contagion  can  occur  if 
different  cows  use  the  same  feeding  boxes  and  tliey  are  not  cleaned  out. 
Moreover,  souring  food  has  a  bad  effect  on  a  cow's  appetite. 

Calf-pens. 
It  is  usual  to  provide  some  small  shelter  for  the  calves  when  feeding,  and 
to  have  a  small  yai-d  attached  thereto.  Calf-pens  are  responsible,  more 
than  any  other  buildings,  for  the  spread  of  disease.  The  flooring,  both  of  the 
shed  and  yard,  should  be  of  concrete,  sloping  gently  to  allow  of  washing  down, 
and  should  be  kept  clean.  Whether  the  calves  are  fed  from  buckets  or 
troughs  these  should  lie  frequently  scalded,  and  the  woodwork  of  the 
miniature  bails,  if  such  are  used,  should  be  disinfected  regularly.  The 
diseases  which  calves  contract  through  dirty  pens  and  3'ards  are  navel-ill, 
diarrhoea,  dysen*;ry,  white  sct)ur,  pneumonia  and  ringworm  ;  the  only  way  in 
which  to  prevent  infection  from  these  sources  is  to  provide  places  such  as  can 
be  kept  scrupulously  clean.  Objectionable  features  often  seen  in  calf-pens  are 
saturation  of  the  earth  floor  with  fa-ces  and  urine,  and  the  caking  of  the 
wooden  trough  with  drying  and  souring  skim  milk  and  other  food  ;  the  first 
condition  encourages  the  introduction  of  the  organisms  of  disease  through  the 
navel  of  newly-born  calves,  ami  both  conditions  tend  to  infection  by  way  of 
the  digestive  tract.  Fences,  again,  are  often  seen  soiled  with  faeces  showing 
evident  signs  of  dysentery  and  white  scour,  Shelter  is  generally  absent,  so 
that  the  calves  shiver  in  the  cold  and  bake  in  the  heat.  Harring  the  pig,  no 
animal  is  kept  under  such  bad  hygienic  conditions  as  the  calf  on  some  dair}- 
farms,  and  no  young  animal  is  more  subject  to  disease  and  has  less 
disease-resisting  power — largely,  of  course,  because  calves  are  deprived  of  their 
natural  food  supply  and  are  kept  crowded  together.  There  is  therefore  all 
the  more  need  for  the  application  of  sound  hygienic  conditions  in  their  housing. 

Pigsties. 

Much  of  the  foregoing  may  be  applied  to  the  subject  of  pigsties. 
Structural  defects — especially  in  the  flooring — must  be  regarded  as  a 
contributing  cause  of  much  illness  and  mortality  from  rheumatism,  pneumonia, 
swine  fever,  swine  plague,  and  parasitic  infestation.  Both  sty  and  yard 
should  possess  an  impervious  floor,  and  concrete  probably  forms  the  most 
suitable.  The  animals  should  be  provided  with  a  wooden  flooring  for  sleeping, 
but  this  should  be  removable,  and  should  be  removed  to  clean  out  the  sty. 
Opening  off  from  the  small  yard  there  should  be  provided  (especially  for 
breeding  stock)  a  small  paddock  or  exercise  yard.  Drainage  requires  to  be 
free,  and  for  this  reason  the  slope  of  a  hill,  if  not  too  .steep,  provides  themosL 
suitable  site  for  sties.  The  sties  themselves  are  frequently  built  low,  but 
this  has  two  disadvantages — they  are  difficult  to  clean,  and  sunlight  and  air 
do  not  get  free  enough  entrance. 

In  pens  intended  for  brood  sows,  a  guard  rail  should  be  fixed  a  few  inches 
out  from  the  wall  all  round  in  order  to  prevent  the  sow  overlying  the  young. 
Ideal  feeding  arrangements  for  pigs  are  such  as  limit  their  opportunity  to 
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urinate,  defsecate  or  tread  about  iu  their  own  food.  Without  such  limitation 
one  pig  affected  with  tuberculosis  may  infect  any  number,  and  parasitic 
infestation  and  swine  fever  may  be  transmitted  in  the  same  way. 

Fowl-houses. 

In  constructing  fowl-houses  the  same  necessity  for  an  impervious  floor  does 
not  exist,  but  the  walls  and  all  fittings  should  be  as  smooth  as  possible  with 
the  materials  available.  Rough  wood  and  bark  offer  very  fiavourable  cover 
for  fowl-tick,  lice  and  other  parasites.  The  floor,  if  not  impervious,  should  be 
of  well  rammed  earth,  and  should  be  kept  level  and  hard  so  as  to  facilitate 
the  removal  of  droppings.  It  is  perhaps  unnecessary  to  add  that  the  roof 
should  be  watertight,  the  house  closed  in  from  the  direction  of  the  prevailing 
winds,  well  ventilated,  light,  and  high  enough  to  permit  of  cleaning  out  being 
performed  in  comfort.  If  these  desiderata  are  provided,  the  material  and 
methods  of  construction  may  differ  to  any  degree. 

{To  be  continued.) 


A  Case  of  Bee  Paralysis. 

The  following  extract  from  the  letter  of  a  bee-keeper  may  be  said  to 
describe  a  typical  case']|of  bee  paralysis  :  "  One  of  my  last  colonies  seems 
sick;  to-day  there  are  hundreds  of  dead  and  dying  bees  in  front  of  the  hive, 
and  although  there  are  many  l>ees  working  and  seemingly  strong,  yet  Avhen 
I  removed  the  cover  they  were  thick  on  top  of  the  frames  and  were  not  able 
to  go  down  when  smoked.  When  I  brushed  them  with  my  hand  they  rolled 
over  on  their  backs  and  could  not  gain  their  feet  for  some  time.  The  colony 
has  been  a  heavy  producer.  .  .  ,  Tliey  are  pure  Italian  bees  and  have 
been  free  from  any  disease  up  to  this  last  two  days.  I  have  thirty  colonies 
at  present  and  would  not  like  disease  to  get  among  them  if  it  is  possible  to 
prevent  it." 

"  After  taking  note  of  the  symptoms  mentioned,"  wrote  the  Senior  Apiary 
Inspector,  "  I  consider  that  the  bees  ai-e  affected  with  genuine  bee  paralysis, 
and  the  only  reliable  cure  for  such  a  case  is  to  destroy  the  queen  of  the 
affected  colony  and  then  introduce  a  queen  from  healthy  and  vigorous  stock. 
Usually,  in  New  South  Wales,  only  odd  colonies  are  severely  affected,  and 
3^ou  should  not  have  trouble  to  any  extent  so  far  as  your  apiary  in  general  is 
concerned.  Care  should  always  be  taken  when  rearing  queen  bees  to  select 
eggs  or  larvae  from  stocks  that  show  the  greatest  immunity  from  the  disease, 
which  appears,  as  in  the  case  under  notice,  to  be  a  constitutional  trouble  of 
the  queen  and  somewhat  hereditary." 


To  Destroy  the  Mole  Cricket. 

An  insect  which  sometimes  causes  considerable  damage  to  the  barbered  surface 
of  garden  lawns,  and  the  turf  of  such  places  as  the  "putting"  greens  on  golf 
courses,  is  the  mole  cricket  {Gyllotalpa,  sp.).  The  best  means  of  dealmg  with 
these  insects  is  to  scatter  poison  baits  where  they  make  their  burrows  or 
congi-egate.  To  make  the  bait,  mix  1  oz.  of  paris  green  with  16  oz.  of  bran, 
and  a  tablespoonful  of  salt ;  when  thoroughly  mixed,  add  water,  and  bring 
the  whole  to  the  consistency  of  a  bran  mash.  In  some  situations  the 
insects  can  be  destroyed  by  merely  drowning  out. — W.   W,.  Froggatt. 
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Thompson's  Improved  and  Navelencia 

Oranges* 

W.  J.  ALLEN  and  W.  le  GAY  BRERETON. 

During  the  past  two  years  there  has  been  some  discussion  as  to  tiie  identity 
of  Thompson's  Improved  and  Navelencia  oranges.  The  United  States  is 
the  country  of  origin  of  both  varieties.  Describing  them,  a  report  received 
from  the  United  States  Department  of  Agriculture  says  :  "  The  Thompson 
strain  (frequently  called  Washington  Improved  or  Thompson's  Improved) 
has  been  extensively  propagated  commercially,  and  is  generally  recognised  in 
California  as  an  established  variety."  Then  follows  strong  evidence  that 
the  Thompson  strain  is  a  sport  from  the  Washington  Navel — in  other  words, 
a  strain  of  the  Washington  : — 

The  trees  of  the  Thompson's  strain  [Thompson's  Improved]  are  heavy  and  regular 
bearers,  have  an  open  and  drooping  habit  of  growth,  dense  foliage  and  large  dark  green 
leaves.  As  a  rule  the  trees  of  tliis  strain  are  not  as  vigorous,  growers  as  those  of  the 
Washington  under  similar  conditions.  The  fruit  is  similar  in  shape  and  size  to  that  of 
the  Washington.  It  differs  mainly  in  having  a  very  smooth  rind  of  a  bright  reddish 
orange  colour.  The  rind  of  the  Tliompson's  fruit  is  thinner,  and  tlie  rag  more  abundant 
and  coarser  than  that  of  the  fruit  of  the  Washington.  The  smooth  texture,  bright  reddisli 
colour  and  handsome  appearance  of  the  fruit  is  of  distinct  value  from  the  market 
■stawdpoi'  T.  The  juice  usually  is  less  acid  than  that  of  the  Washington,  and  is  lacking 
somewhat  in  flavour.  The  undesirable  characteristic  of  the  rag,  and  the  inferior  quality 
o'.  the  juice  are  detrimental  to  the  reputation  of  the  fruit  of  this  strain  [Thompson's 
Improved].  The  fruit  is  seedless,  and  the  navel  variable  in  size  and  arrangement, 
usually  medium  to  small,  occasionally  rudimentary. 

The  Navelencia  is  a  name  which  has  sometimes  been  given  to  the  navel  strain  of  the 
Valencia  variety.  The  trees  have  habits  of  growth  and  production  similar  to  those  of 
the  Valencia.  The  foliage  is  usually  rather  dense,  the  leaves  are  small  and  rather  pointed 
in  shape. 

The  typical  fruit  resembles  the  fruit  of  the  Valencia  in  shape,  size  and  colour,  but 
differs  from  them  m  having  a  smoother  texture  of  skin,  thinner  rind,  more  acid  juice,' 
fewer  seeds,  and  a  small,  often  rudimentary  navel.  This  strain  occurs  occasionally  as 
individual  fruit  and  hmb  sports  in  trees  of  the  Valencia.  It  has  been  isolated  in  com- 
mercial propagation,  and  is  grown  to  a  limited  extent  under  the  name  of  Navelencia. 

This  strain  is  especially  interesting  from  the  fact  that  there  is  a  possibility  of  isolating 
from  it  by  bud  selection  a  seedless  strain  of  Valencia. 

The  foregoing  descriptions  can  be  taken  as  authentic,  as  they  not  only 
come  from  the  country  of  origin  of  both  varieties,  but  also  after  a  very 
thorough  research  of  bud  variation  by  the  United  States  Department  of 
Agriculture,  both  in  the  Washington  Navel  and  Valencia  oranges.  From 
them  we  must  conclude  that,  in  by  far  tl^e  greatest  number  of  cases,  trees 
planted  in  New  South  Wales  under  the  name  of  Navelencia  have  actually 
been  Thompson's  Improved. 

In  New  South  Wales  Thompson's  Improved  has  proved  to  be  of  inferior 
flavour  to  Washington.  It  is  earlier  and  is  very  liable  to  lose  its  juice  if 
allowed  to  hang  after  midwinter.  For  this  latter  reason  it  should  only  be 
planted  very  sparingly  and  marketed  early,  or  there  is  a  danger  of  its  bringing 
discredit  on  the  much -valued  Washington  Navel.  Observations  are  being 
especially  directed  to  the  hanging  qualities  of  the  directly  imported 
Navelencia  trees  at  Hawkesbury  Agricultural  College,  as  the  few  points  of 
superiority  which  can  be  claimed  for  this  variety  over  Valeiicia  will  be  of 
little  value  if  it  has  not  the  long-hanging  characteristic  of  that  variety. 


•620  Agricultural  Gazette  of  N.S.W.  [July  2,  1920. 


Poultry  Notes* 

July. 


JAMES  HADLINGTON,  Poultry  Expert. 

The  splendid  rains  that  have  fallen  over  the  State  recently,  together  with 
the  more  optimistic  reports  regarding  the  pi'ospects  in  other  countries,  have 
brightened  the  outlook  for  poultry -fanners. 

It  would  be  an  almost  unprecedented  circumstance,'  if,  notwithstanding 
the  crops  being  somewhat  late,  sufficient  wheat  was  not  harvested  for  home 
requirements  after  such  bountiful  rains.  Taking  all  the  circumstances  into 
consideration,  the  position  resolves  itself  into  this  ;  Those  who  can  manage  to 
feed  tlieir  stock  during  the  next  few  months  have  eveiy  prospect  of  better 
times  ahead,  because  it  is  almost  certain  that  high  prices  for  poultry 
products  will  obtain  for  some  years  to  come. 

The  confidence  displayed  in  the  poultry  industry  in  face  of  all  the  troubles 
through  which  we  are  passing  was  commented  upon  last  month.  The 
Avriter's  experience  covers  four  partial  or  full  failures  of  the  wheat  crop,  and 
consequent  feed  crises  ;  but  notwithstanding  that  the  present  one  is  the  most 
severe  of  all,  as  far  as  can  be  judged  there  Ijas  been  less  sacrifice  of  stock  in 
proportion  to  the  number  kept  than  on  the  three  previous  occasions.  True, 
up  to  the  drought  of  1901-2,  poultry-keeping  was  but  little  more  than  a  side- 
line, but  since  then  it  has  grown  into  a  specialised  pursuit,  and  has  taken 
its  place  among  our  primary  industries.  Notwithstanding  all  our  troubles, 
there  is  more  confidence  in  the  possibilities  of  commercial  poultry-farming 
to-day  than  at  the  time  mentioned.  Failures-there  have  always  been,  even  in 
the  best  of  times,  for  not  everyone  will  make  a  poultry-farmer,  but  as 
a  class  those  who  go  into  the  business  are  not  wanting  in  "grit,"  nor  in 
<letermination  to  succeed,  notwithstanding  that  they  are  often  handicapped 
by  want  of  capital  and  experience,  and  that  the  latter  is  nearly  always 
■dearly  bought.  The  present  crisis  will  pass  as  others  have  done,  and  there 
need  be  no  fear  for  the  permanency  of  the  industry.  There  is  one  factor  in 
favour  of  poultry-farming  not  enjoyed  by  the  breeders  of  larger  stock.  No 
matter  how  flocks  are  depleted,    two  good  hatching  seasons  can  see  them 

•almost  back  to  normal. 

The  Hatching  Season. 

The  hatching  season  is  now  upon  us,  and  it  is  a  fortunate  circumstance  that 
prospects  have  been  brightened  by  the  rain  ;  otherwise,  notwithstanding  the 
advice  given  in  these  notes  to  go  on  hatching,  a  great  falling  off  in  the  number 
■of  chickens  hatched  must  have  resulted. 

Nothing  but  sheer  inability  to  secure  food  should  now  i^etard  the  hatching 
season.  There  is  no  question  about  the  wisdom  of  hatching  to  full  capacity. 
In  regard  to  feeding  we  should  visualise  the  position  in  this  way  :    Suppose 
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1,000  chickens  are  to  be  hatched  and  reared  in  regular  batches  from  now  to 
the  end  of  September,  taking  into  consideration  that  only  a  small  propor- 
tion of  the  total  number  will  be  hatched  in  June  and  July,  and  that  the 
greater  portion  will  come  out  in  August  and  September,  the  mean  average 
feed  requirements  to  the  end  of  the  year  (when  the  new  wheat  will  be 
coming  in)  will  be  about  equal  to  that  of  500  adult  birds.  In  fact,  seeing 
that  at  least  portion  of  the  cockerels  will  have  been  marketed  at  four  months 
and  under,  probably  an  estimate  of  feed  for  400  adult  birds  would  be  nearer 
actuality.  In  other  words,  1,000  chickeHs  hatched  during  the  months  indi- 
cated will  only  represent  the  cost  of  feeding  400  adult  birds.  This  is  pointed 
out  because  the  novice  poultry-keeper  is  only  too  apt  to  calculate  the  cost  of 
feeding  on  an  adult. basis  for  the  whole  output. 

Economical  Feeding  of  Chickens. 

In  these  times  of  high  cost  of  feeding,  and  when  every  economy  is  necessary, 
it  might  be  pointed  out  that  it  has  become  fashionable  to  feed  chickens  on 
more  or  less  expensive  mixtures.  The  question  arises  how  far  this  is  neces- 
sary. The  writer  has  had  experience  of  feeding  chickens  on  the  most  simple 
rations,  and  has  successfully  raised  hundreds  of  thousands  on  nothing  more 
than  crushed  wheat  and  maize,  together  with  pollard  and  bran,  the  last  two 
forming  three-fourths  of  the  total  daily  ration,  with  of  course,  the  usual  green 
feed. 

Feeding  and  Care  of  Breeding  Stock. 

It  is  not  recognised  to  the  extent  that  it  should  be  how  much  the  results 
of  the  breeding  season  in  fertility  and  strength  of  chickens  depend  upon  the 
care  and  attention  bestowed  upon  the  breeding  st(K'k.  It  is  not  sufficient  to 
mate  up  the  breeding  pens  and  to  feed,  water,  and  attend  to  them  as  if  they 
were  ordinary  flock  birds.  Much  more  is  needed.  Extra  care  in  feeding 
will  be  time  well  spent.  The  birds  should  have  all  they  will  eat  and  of  the 
the  most  appetising  food.  They  should  be  neither  under-fed  nor  over-fed — 
and  by  over-feeding  is  meant  that  the  food  should  not  be  allowed  to  lie 
about  the  yard.  The  birds  should  be  kept  keen  for  their  food.  This  is 
commonplace  advice,  but  it  will  stand  repeating  until  it  has  still  more 
thoroughly  permeated  the  consciousness  of  the  average  poultry-keeper,  and 
particular  care  should  be  taken  to  keep  the  male  birds  well  fed.  If  the 
males  are  seen  to  be  hungry  and  appear  to  be  eating  well  this  should  not  be 
taken  as  a  sign  that  they  are  taking  plenty  of  food.  Very  often  it  is 
evidence  that  they  are  not  getting  suflicient  to  eat.  On  the  other  hand,  if 
they  are  indifferent  to  their  food  it  may  prove  that  they  are  not  taking 
sufficient.  Under  these  conditions  the  birds  rapidly  become  light  in  weight, 
with  consequently  lowered  condition.  This  calls  for  special  feeding.  A  feed 
of  maize  given  at  midday  is  the  best  way  to  maintain  condition.  The  bird 
should  be  got  to  one  side  or  inside  the  poultry-house,  and  the  attendant 
should  arrange  so  that  the  hens  do  not  get  the  food  intended  for  the  male. 
A  handful  of  maize  is  the  best  food  for  this  purpose,  as  it  is  eaten  up  more 
readily,  and  thus  saves  the  time  of  the  attendant. 
o 
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Segregation  of  the  Male  Birds. 

Old  fallacies  die  hard,  and  one  still  finds  the  idea  prevalent  that  the  male 
birds  should  only  run  with  hens  during  the  breeding  season.  Experience, 
however,  proves  that  many  males,  particularly  of  the  heavy  breeds,  become 
more  or  less  (and  sometimes  totallj'^)  impotent,  as  a  result  of  this  practice. 
There  are,  of  course,  some  more  or  less  plaufeible  reasons  given  for  segregating 
the  males,  but  whatever  may  be  advanced  in  this  respect,  the  fact  remains, 
and  all  we  can  do  is  to  make  the  best  of  circumstances  over  which  we  have 
no  control. 

Another  practice  that  is  growing  up  is  to  change  the  male  birds  in  the- 
breedihg  pens  frequently  with  the  idea  of  increasing  the  vigour  of  the  birds. 
This  also  is  a  fallacy,  except  in  the  case  of  under-feeding.  With  well-fed, 
healthy,  vigorous  birds  (and  no  others  should  be  used)  there  is  no  necessity 
for  this  practice.  Not  only  so,  but  there  is  the  objection  that  pedigree- 
cannot  be  properly  recorded  when  changes  are  made  in  this  way.  Any 
good  bird  well  looked  after  should  stand  right  through  the  season  naturally. 

Not  Too  Much  Protein. 

It  is  not  desirable  that  too  much  meat  or  meat  concentrates  should  be  fed 
to  the  breeding  stock.  The  balanced  ration,  as  fed  to  laying  hens,  might 
with  advantage  be  somewhat  widened  for  breeding  stock.  The  object  in 
regard  to  this  class  is  rather  to  produce  strong  eggs  than  to  make  high  egg. 
records,  and  it  is  not  always  that  both  are  secured.  Many  poultry-keepers 
feed  a  greater  percentage  of  proteid  matter  to  their  breeding  pens,  being 
under  the  impression  that  the  more  meat  they  give  the  better.  This  is  a 
mistake  that  often  results  in  partial  failure  to  hatch  and  rear  chickens. 
Any  kind  of  stimulation  is  likely  to  produce  the  same  result. 

All  highly  concentrated  foods  such  as  meat  meals,  &c.,  should  be  given  by 
weight.  For  convenience,  a  measure  may  be  used,  of  course,  but  the  weight 
of  the  quantity  that  the  measure  will  hold  should  be  known,  and  should  be 
kept  in  mind  when  making  up  a  ration.  Guessing  quantities  is  almost 
certain  to  lead  to  trouble  of  one  kind  or  another.  Many  cases  of  enteritis 
occur  among  flocks  owing  to  neglect  of  this  simple  precaution.  The  same 
thing  applies  to  common  salt  when  used  in  excess  or  carelessly  mixed  through, 
the  food. 


Almond  Trees  as  a  Vineyard  Border. 

Almond  trees  may  be  used  attractively  as  a  wind  screen  on  a  vineyard 
border.  The  planting  of  seedlings  is  not  very  satisfactory,  as  there  is  a 
likelihood  of  getting  a  very  mixed  inferior  lot.  The  t)etter  way  is  to  raise 
from  seed  and  bud  the  young  trees  with  good  varieties.  More  than  one 
variety  must  be  planted  in  order  to  ensure  cross-pollination.  Up  to  the 
present  the  almond  has  proved  more  suited  to  the  country  west  of  the 
mountains  than  on  the  coast,  although  it  is  considered  that  in  the  drier  parts 
of  the  coastal  districts  it  could  be  grown  profitably.  The  country  lying 
between  Campbelltown  and  Richmond,  and  any  with  similar  climate  and  soil,,, 
should  produce  satisfactory  almonds. — W.  J.  Allen. 
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Orchard  Notes* 

July. 


\V.  J.  ALLEN  and  W.  u:  GAY  BRERETON. 

Frost  and  Dry  Weather. 
Many  of  our  coastal  districts  are  experiencing  unusually  heavy  frosts. 
While  such  winter  frosts  are  beneficial  to  deciduous  fruit  trees,  they  are 
liable,  if  continuous  and  accompanied  by  dry  weather,  seriously  to  affect 
the  hanging  crop  of  citrus  fruits.  Oranges,  lemons  and  mandarins  may  show 
no  external  frost  injury,  but  will  be  found  lacking  in  juice.  This  defect 
increases  as  the  fruit  is  kept  hanging,  and  citrus  growers  who  are  experiencing 
frosty  and  dry  conditions  should  market  the  fruit  from  the  exposed  part  of 
the  trees  as  early  as  possible  in  the  season.  Under  ordinary  conditions, 
Thompson's  Improved  Navel  will,  as  a  rule,  turn  dry  early  in  the  season,  and 
should  always  be  marketed  early  on  that  account. 

Ploughing. 

Winter  ploughing  should  be  pushed  forward  this  month  and  completed 
not  later  than  early  in  August.  This  work  should  be  put  through  in  good 
time  in  order  that  the  soil  may  absorb  the  late  winter  rains,  and  so  that  the 
manure,  cover  crops  and  weeds  ploughed  under  may  have  a  chance  to  rot 
and  make  available  the  plant  food  they  contain  for  and  when  the  trees 
require  it  in  the  spring. 

Manuring. 

If  the  trees  require  it,  manure  can  be  applied  at  the  winter  ploughing. 
Only  a  small  area  should  be  spread  at  a  time,  so  that  it  will  be  ploughed  in 
the  same  day,  for  if  rain  falls  before  the  manure  is  covered  much  of  it  may 
be  washed  away.  In  small  areas,  where  it  is  practicable,  it  is  a  good  plan  to 
spread  the  manure  along  each  furrow,  turning  the  next  sod  on  to  it.  Such 
manures  as  nitrate  of  soda  or  sulphate  of  ammonia  could  be  applied  in  the 
spring. 

Pruning. 

Apples  and  pears  will  this  month  be  in  a  good  condition  for  pruning.  The 
two  types  of  yearling  laterals  that  these  trees  carry  are  not  always  recognised ; 
one  has  well-developed  plump  eyes,  and  the  other  poorly  developed,  almost 
blind  eyes.  In  such  varieties  as  Jonathan,  where,  as  a  rule,  the  first  men- 
tioned type  of  lateral  largely  predominates,  the  pruner  has  little  to  trouble 
about,  as  by  giving  all  the  yearling  laterals  plenty  of  length  and  shortening 

he  thin  ones  more  than  those  that  are  stout  and  strong,  the  great  majority 
will  develop  spurs  along  their  length  and  only  in  rare  exceptions  will  lateral? 

remain  bare. 
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Both  types  of  laterals,  however,  are  noticeable  in  such  varieties  as  Eome 
Beauty,  where  the  lateral  with  poorly  developed,  almost  blind  eyes  usually 
predominates.  Such  yearling  laterals  will  not  spur  along  their  length,  but  will 
develop  only  one  or  two  spurs  near  their  extremity,  while  the  remainder  of 
the  lateral  will  remain  bare.  On  the  same  tree  will  also  be  found  the  other 
type  of  lateral,  with  well-defined  plump  eyes.  This  type  can  be  given  plenty 
of  length  according  to  its  strength,  and  will  develop  spurs  at  each  eye. 
The  character  can  easily  be  detected,  and  without  checking  the  speed  in 
pruning  can  be  dealt  with  as  suggested. 

As  a  rule,  Rome  Beauty  throws  a  greater  percentage  of  these  laterals  with 
well-developed,  plump  eyes  when  growing  inland,  beyond  the  tablelands 
(especially  in  granite  soils  of  our  southern  wheat  areas)  than  when  growing 
on  the  coast  and  tablelands — especially,  in  the  latter  case,  in  heavy  or  rich 
deep  soils.  In  fact,  after  the  trees  in  some  of  the  southern  wheat  districts 
are  5  or  6  years  old,  they  will  throw  the  greater  percentage  of  their  laterals 
with  well-developed  eyes.  The  secondary  lateral  (that  is,  the  extension 
the  yearling  lateral  makes)  is  generally  more  prone  to  carry  these  well-defined 
plump  eyes  than  the  primary  (the  one  direct  from  the  main  limb.)  This 
gives  a  hint  as  to  the  treatment  of  the  lateral  with  poorly  developed,  blind 
eyes.  The  habit  of  throwing  laterals  with  well-developed  eyes  is,  however, 
apparentlyinherent  in  certain  trees,  as  one  comes  across  it  in  odd  trees  where 
the  neighbouring  trees  of  the  same  variety,  under  identical  conditions^ 
exhibit  quite  the  other  character. 

The  varieties  Jonathan  and  Rome  Beauty  have  been  chosen  to  illustrate 
the  point  under  discussion,  but  the  principle  applies  to  apples  and  pears 
generally.  Granny  Smith  is  very  variable,  giving  chiefly  one  type  of  wood 
under  some  conditions  and  the  other  type  under  others.  The  Williams  pear 
is  variable  in  a  similar  manner. 

The  treatment  of  the  yearling  lateral  with  the  poorly  developed  eye  is  more 
complicated  than  that  of  the  lateral  with  the  well -developed,  plump  eye,  and 
the  results  are  not  so  consistent.  Laterals  not  over  3  inches  long  with  a  ter- 
minal fruit  eye  (often  called  a  fruiting  shoot)  can  be  left  untouched;  they 
will  crop,  form  a  club  (sometimes  with  a  spur  just  behind  the  club)  and  often 
make  a  couple  of  small  extersions.  The  extensions  can  be  removed  next 
season,  and  as  a  rule  the  shoot  will  not  extend  again,  but  will  form  spurs 
either  from  the  club  or  immediately  behind  it.  The  length  of  bare  wood 
between  the  spurs  at  the  club  and  the  junction  with  the  main  limb  is  really 
an  advantage,  as  it  gives  space  for  the  fruit  to  hang.  Exactly  the  same 
thing  will  happen  to  the  longer  lateral  if  left,  but  the  trouble  is  that  there 
will  be  too  great  a  length  of  bare  wood  carrying  no  spurs.  Such  a  yearling 
lateral,  therefore,  should  be  cut  hard  back.  It  will  then  make  one  or  more 
shoots  according  to  its  strength  and  position  on  the  tree,  and  often  a  spur 
immediately  behind  the  shoots.  Sometimes  this  shoot  (being  a  secondary 
lateral)  will  be  of  the  type  with  well-developed  eye,  and  a  length  of  it  can  b"& 
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left  to  develop  spurs ;  but  if  it  is  of  the  type  with  poorly  developed  eye  and  of 
light  growth  it  can  be  removed,  leaving  the  spur.  This  will  then  behave 
like  the  fruiting  shoot  previously  described,  and  its  later  treatment  will  be 
similar.  If  the  secondary  lateral  is  of  strong  growth  it  is  better  to  leave  a 
short  length,  when  it  will  behave  as  the  primary  lateral  did,  and  the  next 
season  can  be  brought  back  to  the  new  spur  that  has  formed. 

As  the  trees  get  older  and  give  up  their  heavy  growth,  the  laterals  will  be 
lighter  and  when  cut  back  (especially  on  the  lower  part  of  the  tree)  will  not 
make  long  shoots  again,  but  spurs  or  fruiting  shoots,  \he  management  of 
which  is  easier.  While  the  trees  are  young  and  making  very  vigorous  laterals,, 
the  formation  of  spurs  can  be  precipitated  by  shortening  the  laterals  hard 
during  the  latter  half  of  the  summer. 

Scions. 
Where  grafting  scions  are  required  for  working  in  the  spring  they  should 
be  collected  during  pruning  from  well-gro^^^^  trees  that  have  hitherto  given 
regular  crops  of  a  good  type  of  fruit. 

Spraying. 

With  the  exception  of  the  early-starting  peach  trees,  such  as  Bell's 
November  and  Edward  VII,  which  should  have  been  sprayed  last  nionth, 
it  is  now  a  good  time  to  apply  lime-sulphur  (winter  strength)  for  peach 
leaf  curl. 

Trees  with  San  Jos6  scale  may  be  treated  now  with  either  lime-sulphur  or 
miscible  oil.  In  bad  cases,  it  would  be  advisable  to  give  a  second  application 
before  they  start  in  the  spring. 

For  mussel  scale  on  apple  trees,  miscible  oil  should  be  used  in  the  pro-^ 
portion  of  1  to  15  gallons  of  water,  instead  of  1  to  25  gallons.  If  a  second 
application  is  given,  reduce  the  strength  to  1  in  25. 

Apple  trees  badly  afiected  with  woolly  aphis  should  be  sprayed  with 
tobacco  wash  or  one  of  the  commercial  nicotine  extracts.  The  treatment  of 
trees  only  slightly  affected  may  be  delayed. 

Codlin  Grub  Bandages. 
Bandages  left  on  the  trees  for  codlin  grubs  that  have  been  driven  from 
other  resting  places  by  winter  rain  or  cold  should  be  examined  and  the 
grubs  killed.  Any  spare  time  can  be  usefully  employed  in  the  examination 
of  any  crevices  or  loose  bark.  CodUn  and  tip  moth  grubs  found  in  such 
shelter  should  be  destroyed  before  spring. 

Planting. 

It  is  still  not  too  late  to  plant  out  deciduous  trees  if  the  ground  is  in  fit 
condition.  In  districts  where  the  ground  is  still  dry  and  no  irrigation  is 
available,  it  would  be  better  to  delay  this  operation  in  hopes  of  further 
falls  of  rain.  / 
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Agricultural  Bureau  of  New  South  Wales^ 


SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches. 

Have  you  tried  grading  potatoes,  and  is  it  profitable  ?  If  so,  at  ivhat  stage 
^  you  carry  out  your  grading — in  the  field  when  digging,  or  in  the  barn  ? 
For  what  characters  do  you  grade,  and  do  you  include  size,  malformation  and 
disease  damage  ? 

What  advantage  do  you  attach  to  the  different  types  of  ploughs — disc  or 
tnouldboard — and  under  what  eonditior^s  do  you  consider  each  should  be 
used? 

Have  you  ever  ttied  stab'e  or  cow  manure  for  maize?  What  are  its 
immediate  effects  on  yied,  and  for  how  long  does  its  application  affect  sub- 
sequent crops  ?     Do  you  favour  heavy  or  light  applications  ? 

Whatjspraying  are  you  doing  this  winter?  Do  you  prefer  misciVe  oils  to 
corhcentrated  nicotine  extracts?  Have  you  ever  noticed  any  iV  effects  from 
•the  use  of  miscible  oils,  and  does  your  experience  suggest  that  they  are  better 
used  when  the  sap  is  moving  rather  than  when  the  tree  is  dormant?  Have 
you  observed  any  greater  activity  among  aphis  when  the  sap  is  moving,  and 
does  ilMt  suggest  to  you  when  the  spray  can  be  most  effective  y  app'ied? 
Have  you  found  iron-sulphide  act  satis factori'y  as  a  control  of  app'e  mi  dew? 

Are  you  sure  all  your  cows  are  earning  the  cost  of  grazing  and  the  labour 
spent  on  them?  If  not,  have  you  thought  of  herd-testing  in  connection  with 
the  matter?  The  spring  is  the  most  suitable  time  to  start  testing,  and  the 
Department  is  prepared  to  afford  assistance  and  advice.  Do  you  think  a 
testing  unit  could  be  formed  in  your  district,  and  how  many  cows  woud  be 
offering  for  the  first  twelve  months  ? 

To  what  do  you  attribute  the  movement  from  the  country  to  the  city,  and 
what  do  you  think  would  tend  to  restrict  it  ?  Would  you  expect  the  cultivation 
of  a  community  spirit,  the  provision  of  improved  educational  facilities,  and 
the  increase  of  home  and  farm  conveniences  to  operate  in  that  direction  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  the  Department  does 
not  necessarily  endorse  the  opinions  expressed. 

Bimbaya. 

At  a  meeting  on  loth  May,  Mr.  G.  Alcock  presiding,  an  address  was 
given  by  Mr.  A.  T.  Brown,  Dairy  Instructor,  on  the  culling  of  dairy  herds 
with  the  aid  of  herd-testing.  Every  cow's  worth  should  be  positively 
proved,  and  the  water  disposed  of.  Most  dairy  farmers  might  be  able  to 
pick  out  the  very  best  cows  in  their  herds,  but  they  could  not  speak  with 
certainty  of  the  long  line  of  doubtful  animals. 
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Borenore. 

A  branch  of  the  Bureau  has  been  formed  at  this  centra,  the  following, 
being  elected  office-bearers: — Chairman,  Mr.  N.  King;  Vice-chairman, 
Mr.  T.  Millgate;  Hon.  Secretary  and  Treasurer,  Mr.  G.  Henderson.  The 
benefits  attached  to  membership  are  being  energetically  pressed,  and  the 
suggestion  is  under  consideration  that  a  crop-growing  competition  be  held 
among   members   next   season. 

The  monthly  meeting  was  held  on  2nd  June,  when  Mr.  R.  C.  Bellr 
M.R.C.V.S.,  gave  a  lecture  on  common  ailments  of  farm  animals.  The 
time  at  the  lecturer's  disposal  was  too  limited  for  him  to  teach  all  that- 
the  members  wished  to  know,  and  it  is  hoped  that  his  next  visit  will  be 
of  longer  duration. 

Clovass. 

The  monthly  meeting  was  held  on  30th  May,  when  the  only  business- 
transacted  was  of  a  general  character.  In  the  election  of  a  Secretary  vee 
Mr.  S.  L.  Cox,  the  choice  fell  on  Mr.  J.  Boston, 

Cotta  Walla. 

A  meeting  was  held  on  3rd  May,  when  thirteen  members  attended.  The 
wheat,  oats  and  barley  plots  were  discussed  by  Mr.  J.  Wray,  and  the  flax 
and  linseed  industry  by  Mr.  E.  Rowe.  The  latter  paper  dealt  with  the 
cultivation  and  harvesting  of  the  crop,  and  the  keen  demand  for  the  fibre. 
The  progress  the  industry  was  making  in  the  potato  districts  of  Victoria- 
was  also  pointed  out.  An  experiment  plot  of  linseed  that  is  being  growii 
by  Mr.  G.  W.  Butt  will  be  watched  with  great  interest  by  the  members. 

Gunningar. 

A  large  and  representative  gathering  of  members  took  place  on  ith  June, 
to  hear  a  lecture  on  summer  fodders  by  Mr.  G.  C.  Sparks,  Inspector  of 
Agriculture.  After  the  lecture  four  new  members,  all  returned  soldiers, 
were  enrolled. 

Garra-Pinecliff. 

A  meeting  was  held  at  the  residence  of  Mr.  H.  Robards  on  Ist  April ;  there 
was  a  fair  attendance.  After  the  usual  business  was  put  through,  a  dis- 
cussion took  place  on  the  pickling  of  wheat.  The  matter  was  well  discussed, 
and  it  was  finally  decided  that  the  following  proved  a  success  : — 2^  lb.  of 
bluestone  to  20  gallons  of  water.  A  large  cask  was  most  suitable  for  the 
purpose.  After  dipping  the  wheat  for  a  few  minutes,  it  ihould  b  allowed 
to  drain,  then  dipped  again  into  a  solution  of  lime  made  by  adding  3  or  4  lb. 
of  fresh  lime  to  20  gallons  of  water.  By  this  method  the  whole  of  a  farmer' s- 
seed  wheat  could  be  treated  a  month  before  sowing,  without  any  fear  of  harm, 
being  done  to  the  wheat  by  the  bluestone. 

DEPABTMENTAii  NoTE. — The  Chief  Inspector  of  Agriculture  remarks  that  the  Depart- 
ment recommends  the  use  of  1^  lb.  bluestone  to  10  gallons  water,  and  J  lb.  freshly- burnt 
Rme  to  10  gallons  water. 

Glenorie. 

At  the  monthly  meeting  held  on  27th  March,  a  discussion  took  place  on 
the  Eureka  lemon.  A  few  members  have  the  lemon  planted,  and  some  of 
them  have  noticed  two  distinct  kinds  in  the  one  bed — one  of  them  a  very 
poor  bearer.  The  other  mostly  resembled  Sweet  Rind,  which  was  bearing 
very  well  in  parts  of  the  district.  The  discussion  indicated  that  the  local 
tendency  is  to  go  back  to  the  planting  of  Lisbon. 
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There  was  an  attendance  of  fifteen  members  at  the  meeting  held  on  24th 
April.  After  the  general  business  had  been  transacted,  a  discussion  took 
place  on  compulsory  winter  spraying  for  San  Jose  scale  and  woolly  aphis. 
A  letter  had  been  received  from  another  district,  asking  for  co-operation 
in  this  direction,  and  after  a  general  discussion  it  was  decided  that  as 
Glenorie  district  was  not  suitable  for  apple  growing,  the  subject  could  be 
better  dealt  with  at  a  conference. 

A  pruning  demonstration  under  the  auspices  of  this  branch  was  conducted 
by  Mr.  W.  le  Gay  Brereton,  Assistant  Fruit  Expert,  on  5th  May,  when  there 
was  a  splendid  attendance  of  members  and  others.  A  hearty  vote  of  thanks 
was  accorded  Mr.  Brereton  for  his  very  interesting  demonstration. 

At  the  usual  monthly  meeting  on  29th  May,  a  general  discussion  took 
place  on  the  pruning  demonstration,  and  a  very  interesting  and  profitable 
evening  was  spent. 

Henty. 

A  meeting  was  held  on  1st  May  for  the  purpose  of  re-forming  this  branch, 
and  operations  were  re-started,  with  every  prospect  of  a  useful  career.  The 
office-bearers  elected  were : — Chairman,  Mr.  A.  P.  Haberecht ;  Vice- 
chairman,  Messrs.  K.  0.  Eulenstein  and  S.  La  vis;  Hon.  Secretary  and 
Treasurer,  Mr.  F.  H.  Schultz. 

Inverell. 

The  monthly  meeting  was  held  on  30lh  April,  when  a  paper  by  Mr.  W.  R. 
Fry  was  read,  his  subject  being  the  hydro-eleclric  scheme  for  the  north- 
west districts.  The  heavy  losses  of  the  past  four  months  were  pointed  oul , 
and  the  possibilities  of  insurance  of  fodder  where  irrigation  was  practised. 
Attention  was  particularly  directed  to  the  transformation  efiected  on  the 
Murrumbidgee  Irrigation  Areas.  A  great  deal  of  information  was  afforded 
on  the  possibilities  of  certain  crops  becoming  established  in  the  district,  and 
a  number  of  questions  were  answered. 

Kellyville. 

A  meeting  was  held  on  5th  June,  when  ordinary  bxisiness  was  transacted. 

Lidcombe. 

Mr.  R.  N.  Makin,  Inspector  of  Agriculture,  gave  a  lecture  on  leguminous 
vegetables  on  3rd  May.  He  stated  that,  having  noticed  some  private 
•experiments  in  the  coastal  districts  with  peas  and  beans,  he  was  of  the  opinion 
that  many  of  the  varieties  now  grown  might  be  bettered  by  saving  seed  from 
selected  strains,  and  also  that  the  introduction  of  new  varieties  of  high- 
yielding  capacity  could  be  carried  out  with  advantage.  Growers  were 
advised  to  test  in  a  small  way  varieties  that  were  recommended,  as  against 
those  that  are  now  generally  grown.  The  cultivation,  manuring,  and 
diseases  of  leguminous  crops  were  all  dealt  with,  and  numerous  questions 
upon  diseases  were   answered. 

At  a  meeting  on  17th  May,  thirty-seven  members  being  present,  Mr.  Pinn, 
Inspector  of  Agriculture,  delivered  a  lecture  on  potatoes.  He  dealt  with 
suitable  situation  and  soil,  variety,  method  of  choosing  seed,  general  culti- 
vation, and  diseases.    A  number  of  questions  were  asked  and  answered. 
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Lower  Portland. 

At  the  monthly  meeting  on  8th  April,  the  principal  business  was  the 
appointment  of  judges  for  the  show.  It  was  also  decided  to  stage  an  exhibit 
at  the  Hawkesbury  show,  and  on  account  of  the  expense  involved  it  was 
decided  to  hold  a  concert  and  social  to  raise  funds  for  the  purpose. 

The  secretary  reports  that  the  show  held  on  4th  May  was  a  success  in 
regard  to  the  exhibits,  and  also  financially.      The  judges  praised  the  exhibits, 
.  and  stated  they  would  be  hard  to  beat  in  any  other  centre  in  New  South 
Wales  for  quality  and  size. 

The  exhibit  staged  at  the  Hawkesbury  show  was  awarded  first  prize, 
getting  750  points  out  of  1,000.  This  is  the  second  time  in  succession  that 
the  branch  has  gained  first  prize  at  this  show. 

At  the  monthly  meeting  on  7th  June,  it  was  decided  to  have  a  social 
evening  at  an  early  date,  and  the  annual  reunion  on  30th  July.  Arrange- 
ments have  been  made  for  the  pruning  demonstration  to  be  conducted  by 
Mr.  Brereton,  Assistant  Fruit  Expert,  on  15th  July. 

Milbrulong. 

The  usual  monthly  meeting  was  held  on  2nd  April,  being  attended  by 
iorty-nine  members. 

It  was  agreed  to  hold  a  meeting  for  the  purpose  of  advancing  the  cause 
of  co-operative  buying.  The  rules  drawn  up  for  the  co-operative  associa- 
tion were  adopted,  as  also  were  the  articles  of  association. 

A  discussion  on  wheat  sowing  followed.  Pickling,  smut,  rust  and  methods 
of  sowing  were  the  chief  points  discussed.  The  question  arose,  "  What  is 
the  best  method  of  combating  flag  smut  ?  " 

Departmental  Note. — Mr.  C.  O.  Hamblin,  Assistant  Biologist,  remarks  that  the 
.spores  of  flag  smut  (the  fine  black  dusty  matter  which  is  observable  on  crushing  a  leaf 
of  an  infected  wheat  plant)  can  reach  the  wheat  plant  in  two  ways: — 

(a)  by  the  soil  being  well  supplied  with  them; 

(b)  by  adhering  to  the  seed  grain. 

If  the  paddocks  have  not  previously  been  badly  infected  wilfh  flag  smut,  then  the 
pickling  process  resorted  to  to  avoid  infection  by  stinking  smut  or  bunt  has  also  a 
cleaning  value  for  flag  smut.  If,  however,  paddocks  have  been  badly  infested  with  flag 
smut  in  the  previous  season,  pickling  has  little  or  no  effect. 

If  possible,  a  rotation  crop  is  desirable  to  starve  the  fungus  out.  Normally  the  spore 
germinates  about  sowing  time,  when  the  conditions  of  moisture  and  temperature  are 
favourable  to  it.  so  that  if  the  young  fungus  does  not  then  come  into  contact  with  a 
young  wheat  plant  it  dies.  If  wheat  must  follow  wheat,  then  the  land  should  be  ploughed 
and  worked  as  soon  after  the  harvest  as  possible.  The  moisture  conserved  may  then 
result  in  germination  of  the  flag  smut  prior  to  the  sowing.  In  such  a  case  the  use  of  a 
variety  that  c  )uld  be  sown  late  would  be  an  advantage.  If  stubble  from  a  badly 
"  flag-smutted  "  crop  is  not  burnt  off,  a  large  number  of  spores  drop  into  the  soil. 

Sowing  in  a  dry  seed-bed  will  usually  favour  the  disease,  for  the  reason  that,  if  the  soil 
contains  ungerminated  spores,  the  seed  and  spores  will  lie  together  until  rain  comea» 
and  then,  germinating  together,  the  fungus  will  have  every  chance  of  surviving. 

It  is  important  also  to  note  that  horses  and  cattle  fed  on  diseased  hay  have  been  shown 
to  pass  the  spores  uninjured.  They  are  then  capable  of  germination;  so  that  flag  smut 
may  be  spread  from  paddock  to  paddock  in  tliat  way. 

It  seems  that  approved  good  farming  methods — rotation  of  crops,  fallow,  early  pre- 
paration of  the  seed-bed,  conservation  of  soil  moisture,  and  pickling — are  also  our  best 
methods  of  combating  flag  smut.  Thorough  burning  of  diseased  stubble  is  also  very 
important. 

At  a  meeting  on  3rd  May,  a  discussion  took  place  on  the  operation  of 
>ca  tration,  it  being  stated  by  individual  m  mbers  that  they  had  used  i  lamps 
'Or  the  extraction  of  the  testicles  with  great  success. 
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Moss  Yale. 

On  23rd  April,  Mr.  James  Hadlington,  Poultry  Expert,  delivered  a  lecture 
under  the  auspices  of  this  branch  ;  it  was  attended  by  twenty -four  mem- 
bers and  a  number  of  visitors.  The  lecturer  indicated  the  right  stamp  of 
birds  to  select  for  breeding  purposes,  the  proper  class  of  eggs  to  set,  and 
the*  general  management  necessar}'  for  raising  strong  healthy  stock,  fully 
explaining  the  whole  in'  a  thoroughly  practical  manner.  He  was  asked 
many  questions  as  to  what  he  considered  the  most  suitable  breed  for  the 
district,  and  in  reply  he  stated  that  in  his  opinion  the  Black  or  Buff  Orpington 
should  answer  all  requirements,  although  as  a  "  hard-doer "  the  Rhode 
Island  Red  was  hard  to  beat.  Whatever  breed  was  selected,  Mr.  Hadlington 
strongly  advised  early  hatching  to  ensure  strong  vigorous  stock. 

On  the  following  morning,  Mr.  Hadlington  visited  a  couple  of  new  farms, 
and  gave  their  owners  some  very  valuable  advice. 

The  monthly  meeting  was  held  on  7th  Jime,  when  general  business  was 
transacted. 

Mount  Eeira. 

The  usual  monthly  meeting  was  held  on  2nd  June,  when  Mr.  Ramsay 
Principal  Assistant  Chemist,  delivered  a  lecture  on  manures,  dealing  at  some 
length  with  the  different  kinds.  The  objects  of  manuring,  the  conditions- 
necessary,  composition  of  manures,  price,  quantity  to  be  used,  and  the 
source  of  our  manure  supply  were  all  covered.  The  lecturer  answered 
numerous  questions,  and  it  was  generally  felt  that  the  lecture  was  highly 
instructive,  and  of  the  greatest  benefit  to  those  engaged  in  any  class  of 
agriculture. 

Orchard  Hills. 

A  meeting  of  this  branch  was  held  on  3rd  May,  there  being  a  good  attend- 
ance of  members.  After  the  general  business  had  been  disposed  of,  a  dis- 
cussion took  place  on  the  pruning  demonstration  conducted  by  Mr.  W.  le 
Gay  Brereton,  Assistant  Fruit  Expert,  on  27th  April.  This  demonstration 
had  been  much  appreciated  by  all  Avho  witnessed  it,  and  the  discussion 
deepened  its  impressions. 

Springside. 

The  annual  meeting  of  members  was  held  on  4th  May,  when  the  office- 
bearers for  the  ensuing  twelve  months  were  elected,  as  follows  : — Chairman, 
Mr.  John  Selwood;  Vice-chairmen,  Messrs.  G.  Naylor  and  D.  Quinlan; 
Hon.  Secretary,  Mr.  W.  P.  Scarr;  Assistant  Secretary,  and  Treasurer,  Mr. 
W.  Giles;   Publicity  officer  and  Librarian,  Mr.  J.  Britt. 

During  the  year,  ten  successful  meetings  were  held,  the  average  attendance 
for  each  meeting  being  twenty-two.  Six  lectures  and  demonstrations  were 
given  by  departmental  officers,  and  a  demonstration  of  explosives  by  Mr. 
Crossley.     The  financial  statement  showed  a  credit  balance  of  £6  3s. 

At  the  monthly  meeting  on  1st  June,  arrangements  were  made  for  a 
pruning  demonstration  to  be  given  shortly  by  Mr.  Meier,  Orchardist  at 
Bathurst  Experiment  Farm,  and  also  for  the  visit  of  Mr.  C.  C.  Crane, 
Organising  Inspector  of  the  Agricultural  Bureau. 

Stratford. 
A  very  successful  pruning  demonstration  was  given  by  Mr.  W.  le  Gay 
Brereton,  Assistant  Fruit  Expert,  on  3rd  June,  some  twenty  members  being 
present.     The  usual  monthly  meeting  had  to  be  abandoned  owing  to  wet- 
weather. 
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Tallawang. 

The  annual  meeting  was  held  on  1st  May,  but  on  account  of  farmers  being 
busy  sowing  wheat,  and  the  fact  that  the  night  was  a  bitterly  cold  one,  the 
attendance  was  only  moderate. 

Office-bearers  were  elected  for  the  ensuing  year,  Mr.  A.  Robinson  and  Mr. 
H.  W.  Graham  being  re-elected  as  Cliainrian  and  Hon.  Secretary  respec- 
tively. Matters  of  local  interest  were  discussed.  The  reading  circle  was 
rearranged,  a  box  of  books  having  been  received  from  the  Public  Library 
in  Sydney. 

Thyra-Bunaloo. 

At  the  meeting  held  on  8th  May,  after  the  general  business  had  been  dis- 
posed of,  a  useful  paper  on  the  blow-fly  pest  was  read  by  Mr.  Robert  Smith. 
An  interesting  discussion  followed. 

Tingha. 

The  monthly  meeting  was  held  on  Ist  May,  when  a  satisfactory  report  on 
the  recent  exhibition  was  tabled,  and  certain  decisions  were  arrived  at  for 
the  next  fixture  of  the  kind. 

A  paper  was  read  by  Mr.  G.  W.  Browning  on  the  subject  of  potato  growing, 
covering  the  choice  of  seed,  varieties,  manuring,  cultiva'^ion,  diseases,  &c. 
Useful  information  was  given  on  all  points. 

Depabtmental  Note. — The  manure  now  recommended  by  the  Department  in  the 
Northern  Tableland  district  is  2  cwt.  superphosphate  and  J  cwt.  sulphate  or  muriate  of 
potash  on  sandy  soils,  or  2  cwt.  superphosphate  alone  on  clay  soils. 

Toronto. 

The  monthly  meeting  was  held  on  1st  June.  It  was  decided  to  ask  the 
Department  for  a  lecture  on  grasses  by  Mr.  E.  Breakwell,  Agrostologist. 

About  fifty  persons  attended  the  pruning  demonstrat'on  conducted  by 
Mr.  Brereton,  Assistant  Fruit  Expert.  It  was  very  much  appreciated 
and  was  attended  by  about  fifteen  senior  boys  from  Toronto  school. 

Mr.  L.  Owen  gave  an  interesting  discourse  on  sprays  and  spraying,  for 
which  he  was  accorded  a  vote  of  thanks. 

Wellington. 

At  a  meeting  on  4th  May,  a  paper  was  read  by  Mr.  J.  Cook  on  the  growing 
of  onions.  Much  useful  information  was  ^ven  in  the  paper,  especially  as 
to  the  preparation  of  the  seed-bed  and  sowing  of  the  seed. 

.    Windsor. 

At  the  April  meeting,  general  business  was  transacted.  The  sugar  account 
showed  a  credit  balance  of  £4  7s.  7d. 

The  May  meeting  was  well  attended.  Among  other  things  discussed  were 
the  questions  asked  in  the  Agricultural  Gazette  for  May  on  the  subject  of 
potatoes,  these  leading  to  a  discussion  of  the  "  piebald  "  and  "  blue  "  types 
of  Manhattan. 

Departmental  Note. — The  "  piebald  "  is  the  accepted  type  of  Manhattan,  but  of 
late  years  the  "  blue  "  type  has  also  been  fairly  extensively  grown.  It  is  not  yet  certain 
whether  the  latter  is  the  result  of  a  sport  or  the  introduction  of  another  variety 
resembling  Manhattan. 
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Woonona. 

A  -well  attended  meeting  was  held  on  11th  May,  when  a  good  deal  of 
local  business  was  dealt  with.  It  was  the  unanimous  opinion  of  members  that 
a  larger  hall  for  the  shows  is  now  necessary. 

Yarramalong. 

At  the  usual  monthly  meeting  on  5th  May,  general  business  was  transacted, 
and  the  report  on  the  maize  trials  was  received. 

A  pruning  demonstration  was  conducted  by  Mr.  W.  le  Gay  Brereton, 
Assistant  Fruit  Expert,  on  26th  May.  There  was  a  good  attendance  of 
fruitgrowers,  and  also  the  teacher  and  the  elder  boys  of  the  public  school. 
As  well  as  giving  a  practical  demonstration,  Mr.  Brereton  lectured  and 
answered  many  questions.  He  pruned  nectarine,  peach,  apricot,  plum  and 
pear  trees  in  various  stages  of  growth. 


AGRICULTURAL  SOCIETIES'  SHOWS. 

Skcrktabies  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  later  than  the  Slst  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  lyZU.  Secretary. 

Corowa  P.,  A.,  and  H.  Society J.  D.  Fraser 

Parkea  P.,  A.,  and  H.  Association       .; »  G.  W.  Seaborn    . 

Forbes  P.,  A.,  and  H.  Association      E.  A.  Austen 

Murrumbidgee  P.  and  A.  Association  (Wagga)         ...  A.  F.  D.  White  .. 
Lockhart  A.  and  P.  Society      E.D.Arnold 

Albury  and  Border  P.,  A.,  and  H.  Society    ...         ...  A.  G.  Young 

Young  P.  and  A.  Association T.  A.  Tester 

Cowra  P.,  A.,  and  H.  Association        ...  E.  P.  Todhunter  . 

Ganniain  A.  and  P.  Association  ...         ...         ...  T.  8.  Henderson.. 

Oootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

Northern  A.  Society  (Singleton)  .„         ...         .«  J.  T.  McMahon  .. 

Narrandera  P.  and  A.  Association       ...         W.  H.  Canton    ,. 

Temora  P.,  A.,  H.,  and  I.  Association  ...         »-  A.  D.  Ness 

Holbrook  P.,  A.,  and  H.  Society         ....  •      J.  S.  Stewart 

Junee  P.,  A.,  and  I.  Association  T.  C.  Humpnreys. 

Deniliquin  P.  and  A.  Society     ...         P.  Fagan 

1921. 

Kiama  A .  Society .. . 

(Jobargo  A.,  P.,  and  H.  Society  *..  T.  Kennelly 

UlladuUa  A.  and  H.  Association  (Milton)      R.F.Cork 

Guyra  P.,  A.,  and  H.  Association         P.  N.Stevenson... 

Dapto  A.  and  H.  Society  F.  James 

Yanco  Irrigation  Area  Agricultural  Society R.  Tribe 

Newcastle  A.,  H.,  and  I.  Association  ...         ...         ...  E.  J.  Dann 

Glen  Innes  P.  and  A.  Society Geo.  A.  Priest    ... 

Tumbarumba  and  Upper  Murray  P.  and  A.  Society...  E.  C.  Cunningham 

Taralga  A.,  P.,  and  H.  Association     J.  J.  Kearney 

Upper  Hunter  P.  and  A.  Association ..  R.  C.  Sawkins     ... 

Royal  Agricultural  Society  of  N.S.W.  H.  M.  Somer 


Sept. 


Date. 
Aug.  17,  18 
,,     17,  18 
.,    23,24 
„     24,  25,  26 
,,     31,  and 
Sept.  1 
7,8,9 
7,8.9 
14,  15 

14,  15 

15,  16 

16,  16,  17 
21,22 
21,  22,  23 
23,24 
28,29 
29 


G.  A.  Somerville...  Jan.  25,  26 
Feb.    9,  10 
„     16,  17 
„     16,17,18 
„     18,  19 
„     22,  23 
„     24,  25,  26 
March  8,  9,  10 
„       9,  10 
„     10,11 
„     16,  17 
.,     21  to  30 
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You  want  a  Separator 

Buy  a  "  Clinker '* 


PRICES  I 

No.  00  Clinker  10  gallons    £6  15    0 


15 
27 
52 
82 
118 


9 
15 
28  0 
41  0 
52    0 


0    0 
0    0 


F.OM.  Sydney, 


Complete  with  Low  Stands.  High 
Stari'ls  can  be  supplied,  if  requited,  at 
small  extra  cost.  A  full  supply  of 
duplicates  kept  in  Stock. 

Power  Gear  can  be  fitted  to  the  larger 
size  "  Clinkers,"  and  we  can  supply  a 
1 1  h.-p.  New  Way  Engine  to  drive  the 
Separator. 

Write  for  quote  for  Power  Separator 
Plant. 

The  "  Clinker  "  Separator,  with  ordinary 
care,  will  last  a  lifetime.  It  will  not 
get  out  of  order,  and  will  save  you 
money  every  year  you  use  it.  It  has  a 
self-balancing  bowl,  ensuring  perlect 
skimming.     It    is   dust  and    dirt    proof. 

It  is  fitted  with  special  discs,  which  are  strongly  made  and  will  stand  any 

amount  of  h  »rd  usage. 

Try  a  "  Clinker  "  for  a  month,  and  then  purchase  it  on  its  actual  merits. 
We  give  One  Month's  Free  Trial. 


jlltoffatYirtue£td 


Machinery  Merchants, 

205  CLARENCE  STREET, 
SYDNEY. 
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For  Irrigation. 

Wmtif  an  engine  must  be  secured  that  can  be  relied  on  to  work 
with  absolute  regularity  and  a  minimum  of  attention,  the  claims  of 

JELBART'S 
Suction  Gas  Plant 

should  be  carefully  examined.  By  consuming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost.  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  required. 
Although  strongly  constructed,  it  is  readily  portable  Mechanism 
is  simple,  but  reliable.  It  is  as  easy  to  manage  as  an  ordinary 
kitchen  stove.  Engine  is  easily  started,  and  when  going  requires 
next  to  no  attentioo.  The  Jelbart  is  more  economical  than  any 
other  engine  on  the  market.  6  to  50  B. H.P.  models  now  available. 
Send   for    descriptive  leaflets   demonstrating   their   undoubted 

advantage. 


JELBARTS  PROPRIETARY  LIMITED, 

Piin  IMP  PRQ Makers  of  Crude  Oil  En^nes,  Suction  G«s  Plants,  Hopper 

L.llUlf1E.tRO        Cooled   Enjfinca,   Crude  Oil   Road  Rollerg,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

B^arat,  Tictoria.  Challis  House,  Martin  Place,  Sydaej. 

AMD  AT  MELBOURNE  AND  BRISBANE. 
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The  Grain  Wheats  for  Central  Western 

Districts^ 

Farmers'  Experiment  Plots,  1909  to  1919,  Summarised. 


J.  E.  SYME,  Inspector  of  Agriculture. 

In  the  following  tables  an  eflFort  has  been  made  to  summarise  the  results  on 
the  wheat  plots  in  central-western  districts  for  the  last  ten  years.  This 
has  been  done  by  grouping  the  plots  together  in  localities,  and  averaging  all 
the  results  obtained  within  the  limits  of  each  locality.  For  instance,  in  the 
Molong  district,  farmers'  experiment  plots  have  been  conducted  in  diflferent 
years  at  Cumnock,  Manildra,  Eurimbla,  and  Gregra ;  and  as  the  conditions 
are  approximately  similar,  and  the  results  instructive  to  a  considerable  area 
devoted  to  wheat  growing,  the  yields  of  each  variety  tried  during  the  ten 
years  have  been  brought  together  and  averaged,  in  order  that  the  best 
variety  for  those  conditions  may  be  ascertained.  In  all,  Federation  has 
been  grown  nine  times,  and  other  varieties  differing  numbers  of  times,  and 
by  averaging  the  results  from  each  variety  some  idea  has  been  obtained  of 
the  relative  value  of  each  for  the  Molong  district. 

The  method  has  been  elaborated  so  as  to  cover  five  principal  centres 
in  the  central  west,  viz.,  Molong  (already  mentioned),  Parkes  (including 
results  obtained  on  plots  at  Parkes,  Cookamidgera,  Nelungaloo,  Coradgery, 
Alectown,  and  Tichborne),  Wellington  (including  results  obtained  on  plots 
at  Maryvale,  Wellington,  and  Geurie),  Gilgandra  (including  results  obtained 
on  plots  at  Gilgandra,  Collie,  and  Armatree),  and  Bogan  Gate  (including 
results  obtained  on  plots  at  Bogan  Gate,  Botfield,  Tullamore,  Ootha,  Gun- 
ningbland,  Condobolin,  and  Trundle). 

As  all  the  wheats  have  not  been  grown  every  year,  a  standard  wheat 
(Federation)  has  "been  accepted  as  a  basis  of  comparison.  That  popular 
variety  was  more  extensively  grown  than  any  other,  and  has  done  extremely 
well  in  each  of  the  five  localities,  so  that  it  is  a  fair  medium  for  comparison- 
The  method  by  which  the  tables  are  compiled  should  perhaps  be  explained. 
In  the  Parkes  district,  for  instance,  Federation  was  grown  fourteen  times, 
and  its  average  on  all  plots  was  22  bushels  2  lb.  ;  but  Hard  Federation  was 
only  grown  nine  times,  and  its  average  of  23  bushels  8  lb.  is  not  strictly 
comparable  with  the  Federation  average.  The  method  adopted  has  been 
therefore  to  average  the  yields  of  Federation  that  were  obtained  contempor- 
aneously with  those  of  Hard  Federation ;  this  enables  the  Hard  Federation 
average  of  23  bushels  8  lb.  to  be  compared  with  the  average  yield  of 
Federation  on  the  san)e  plots,  viz.,  22  bushels  33  lb.  When  the  same  is 
done  with  Rymer  (which  was  tried  eight  times),  and  with  other  varieties, 
a  basis  is  provided  for  the  comparison  of  each  variety,  not  only  with 
Federation,  but  with  every  other.     Finally,  the  presentation  of  each  variety, 
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on  a  percentage  basis,  with  its  "comparable  average"  of  Federation  as  100, 
simplifies  the  comparison.  These  percentages,  of  course,  should  be  read 
with  one  eye  fixed  on  the  number  of  trials. 

Many  wheats  grown  by  farmers  give  good  yields  in  one  season  and  poor 
in  others,  but  by  studying  the  tables  it  will  be  found  which  are  more 
profitable  than  others,  and  which  (by  reason  of  several  trials)  have  most 
claim  to  attention.  In  this  way  six  or  eight  wheats  can  be  mentioned 
for  each  district  as  those  which  should  be  grown,  while  others  can  be 
recognised  as  worth  further  trial,  though  not  grown  long  enough  to  enable 
absolute  comparison  to  be  made. 

It  is  recognised  that  a  farmer  is  in  a  measure  dependent  on  the  conditions 
as  to  when  he  can  sow  his  seed,  and  to  meet  this  circumstance  a  table  is 
added  in  which  iUe  varieties  that  have  done  best  in  each  district  are  arranged 
in  relation  to  maturity  under  the  headings  "  late  wheats,"  "  mid-season 
wheats,"  and  "  early  wheats."  It  might  be  remembered  once  more  that  that 
classification  does  not  refer  to  the  sowing  season,  but  to  the  period  of 
maturity.  Hence  "  late  wheats  "  must  be  sown  early  in  the  sowing  season^ 
and  "early  wheats  "  late  in  the  sowing  season. 


xV/ofo  II  g-  Cumnock-Eurimhla. 


Variety. 

No.  of 
trials. 

Average  yield. 

Average  yield 
of  Federation 
on  same  plots. 

Percentage 
yield. 

bus. 

lb. 

bus.   lb. 

Bunyip       

2 

18 

43 

16     28 

113-6 

Roseworthy          

1 

34 

5 

29     21 

110-4 

Yaticlilla  King     

3 

21 

2 

19     30 

107-9 

Marshall's  No.  :$ 

5 

19 

31 

18     15 

106-9 

Federation... 

9 
2 

21 
26 

0 
9« 

Cleveland  ... 

26      9 

100 

Eymer       

5 

21 

49 

19    35 

98-7 

Canberra 

5 

25 

5 

22    38 

97-8 

Improved  Steinwedel     ... 

2 

33 

4 

3.^      4 

97-0 

Hard  Federation 

5 

24 

28 

22     12 

95-4 

Bomen        

3 

22 

59 

19      7 

93-4 

King's  Early         

1 

27 

22 

27     22 

93-2 

Warden 

2 

20 

ol 

20    51 

91-9 

Currawa     '  , 

1 

26 

50 

26    50 

91-4 

Florence     ...         

2 

19 

51 

16    44 

90-9 

Bobs           

2 

17 

23 

19    22 

90-0 

Major         

3 

22 

50 

22    50 

87-8 

Clarendon 

3 

17 

26 

15    27 

S7-0 

The  following  varieties  were  also  tried,  giving  the  percenttxges  indicated  : — 
Penny,  85-8  ;  Thew,  81-9;  Comeback,  76-4;  Warren,  71  4  ;  Fir  bank,  66-9. 
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Parkes. 


Variety. 

No.  of 

Averag^e  yield 

Averag-e  yield 
of  Feiieration 

Percentage 

■ 

on  t-ame  plots. 

bus. 

lb. 

bus,     lb. 

Canberra 

9 

26 

39 

22    33 

113-7 

Clarendon .' 

1 

12 

24 

11     40 

106-3 

Hard  Federation 

9 

23 

8 

22    33 

102-5 

14 

22 

2 

Rymer        

8 

23 

39 

24      9 

97-2 

Cedar         

1 

JP 

54 

17    3;-) 

96-1 

Improved  Steinwedel 

8 

19 

54 

20    51 

95-4 

Bayah          

2 

19 

25 

20    26 

9V0 

King's  Early         

2 

31 

2 

33     15 

93  3 

Yandilla  King      

8 

21 

27 

23    17 

91-4 

Bobs           

2 

21 

26 

23    29 

91-2 

Marshall's  No.  3 

8 

22 

23 

24    23 

911 

Warden 

4 

12 

34 

13    47 

911 

Florence    

5 

20 

13 

22     18 

90-6 

Cleveland 

I 

15 

20 

17     18 

88-6 

Currawa     

1 

10 

8 

11     40 

86-8 

Bomen        

5 

19 

19 

22    37 

85-4 

Warren      

3 

22 

44 

26     52 

84-6 

The  following  varieties  were  also  tried,  giving  the  percentages  indicated  : — 
Penny,  81-7;  Thew,  80*7;  Major,  78-7;  Comeback,  778;  Bunyip,  75-9  ; 
Cowra  No.  15,  70-8;  Firbank,69-5 ;  Cowra  No.  19,68-7;  Roseworthy,  68-4. 

Wellington. 


Variety, 


No.  of 
trials. 


Average  yield. 


Average  yield 
of  Federation 
on  same  plots. 


Percentage 
yield. 


bus. 

lb. 

bus. 

lb. 

Marshall's  No.  3 

4 

19 

45 

18 

30 

107-6 

Major          

3 

26 

36 

25 

26 

104-5 

Common  wealth     ... 

2 

24 

20 

24 

11 

11)0-6 

12 
3' 

25 

25 

3 

58 

Bomen 

28 

... 
52 

89  9 

Warden 

2 

2-i 

31 

25 

2 

89-9 

Roseworthy 

1 

23 

29 

26 

15 

89-4 

Hard  Federation 

5 

21 

58 

24 

33 

89-4 

Canberra 

4 

19 

39 

22 

00 

85-8 

Bunge         

1 

23 

12 

27 

9 

85-4 

Comeliack   .. 

5 

16 

29 

23 

25 

84-6 

Dart's  Imperial    

3 

22 

9 

26 

12 

{^4-5 

Yandilla  King      

6 

22 

50 

27 

21 

83-4 

Zealand 

2 

16 

46 

20 

16 

82-7 

Rymer        

6 

21 

16 

25 

52 

82-2 

Cedar          

3 

16 

24 

20 

23 

80-4 

The  following  varieties  were  also  tried,  giving  thejjercentages  indicated  : — 
Thew,  76-8;  Bayah,  76-8:  Red  Wings,  75-4  ;  Bobs,  72-9  ;  Warren,  72-8  ; 
Moira,  71-7  ;  Bunyip,  69-8  ;  Cleveland,  65-5  ;  Firbank,  61-7  ;  Billy  Hughes, 
59-1  ;  Florence,  56  6  ;  Marquis,  55-3. 
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Gilgandra. 


Variety. 

No.  of 
trials. 

Arerafre  yield. 

Average  yield 
of  Federation 
on  same  plots. 

Percentage 
yield. 

bus. 

lb. 

bus.    lb. 

Moira         

1 

15 

40 

8     13 

190-6 

Currawa     ... 

4 

20 

48 

16      8 

128-9 

Hard  Federation 

5 

21 

2 

18    41 

112-5 

Canberra 

7 

19 

50  . 

17    50 

111-2 

Improved  Steinwedel     ... 

2 

23 

58 

21     33 

111-2 

Major         

3 

21 

24 

19    27 

110-02 

Marshall's  No.  3 

6 

25 

59 

25     15 

102-9 

Warren      

4 

16 

58 

16    29 

102-9 

Rymer       

7  ' 

22 

2 

22      1 

100-07 

Federation            

13 

17 

14 

Yandilla  King      

7 

14 

17 

14     18 

99-8 

Bomen       

3 

15 

10 

15    27 

98-1 

Bayah         

3 

14 

56 

15     18 

97-6 

Bunge         

Nardoo       

1 

25 

33 

27      4 

94-3 

1 

25 

19 

27      4 

93-5 

Bunyip       

8 

15 

15 

16    34 

92-0 

Commonwealth    

1 

16 

23 

17    57 

91-2 

Firbank      

4 

18 

13 

20      6 

90-6 

Cleveland 

3 

20 

47 

23     15 

89-4 

Comeback 

5 

14 

3 

15    56 

88-1 

Ceflar         

2 

8 

26 

9    38 

87-5 

The  following  varieties  were  also  tried,  giving  the  percentages  indicated  : — 
Clarendon,  86-5  ;  Penny,  80-8  ;  Florence,  79-9  ;  Warden,  79-3  ;  Bobs,  78-8  ; 
Thew,  70-7  ;  Sunset,  70-2  ;  Marquis,  60-5. 

Bogan  Gate — Trundle — Gondoholin. 


Variety." 

No.  of 
trials. 

Average  jield. 

Average  lield 
of  Federation 
on  same  plots. 

Percentage 
yield. 

bus. 

lb. 

bus.    lb. 

Allora  Spring       

1 

15 

28 

9     17 

166-6 

Harriet      

1 

14 

35 

9     17 

167-0 

Gluyas  Early 

2 

10 

42 

7     45 

138-0 

Commonwealth 

1 

8 

12 

7      2 

116-5 

Marshall's  No.  3 

8 

11 

26 

9    58 

114-7 

Bomen        

2. 

9 

11 

8      8 

112-9 

Sunset        

3 

14 

7 

12    46 

110-9 

Cedar         

2 

IP 

26 

14     50 

110-7 

Canberra 

4 

18 

3 

17     15 

104-6 

Improved  Steinwedel     .. 

4 

16 

50 

16      9 

104-2 

Federation            

16 

12 

33 

Rymer        

11 

9 

33 

9    47 

97-6 

King's  Red            

1 

12 

37 

13      5 

95-9 

Clarendon 

1 

12 

3.^. 

13      5 

95-7 

Yandilla  King      

3 

12 

21 

12    54 

95-7 

King's  Early         

4 

18 

32 

19    43 

93-9 

Bunyip       

10 

11 

9 

11     56 

93-4 

Warren      

4 

15 

5 

16     17 

92-6 

Hard  Federation 

5 

14 

3 

15    39 

89-7 

Cleveland 

1 

12 

44 

14     15 

89-3 

.Roseworthy 

1 

11 

21 

13      5 

87-5 

Comeback 

6 

9 

15 

10    39 

86-8 

Bayah         

3 

14 

11 

16     29 

86-0 

The  following  varieties  were  also  tried,  giving  the  percentages  indicated  : — 
Florence,  82-8;  Zealand,  82-5;  Bobs,  82-0;  Firbank,  81-2  ;  Thew,  70-6 ; 
Marquis,  47-1. 
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A  study  of  the  foregoing  figures  cannot  but  direct  attention  to  three 
wheats  as  of  outstanding  value.  Averaging  the  yields  on  all  plots,  and 
again  accepting  Federation  as  100,  Marshall's  No.  3  (a  late  variety)  has  a 
percentage  in  the  central  west  of  105-1  per  cent.,  and  Canberra  (an  early 
variety)  107-4  per  cent.  Hard  Federation,  another  early  wheat,  must  also 
be  close  up,  having  a  good  percentage  in  four  out  of  the  five  localities  ;  the 
locality  in  which  it  does  not  figure  well,  strangely  enough,  is  one  of  the  driest, 
and  therefore  usually  suitable  to  an  early  wheat,  while  Marshall's  No.  3  (one 
oE  the  slowest  maturing  of  all)  stands  at  114  per  cent. 


To  Store  Wheat  for  Seed. 

It  is  possible  to  keep  wheat  to  be  used  as  stock  feed  for  a  considerable  time 
providing  (1)  the  wheat  is  free  from  weevil  and  perfectly  dry,  and  (2)  the 
pit  in  which  it  is  to  be  stored  is  also  absolutely  dry.  There  is  a  limit,  of 
course,  to  the  time  for  which  such  wheat  would  be  suitable  for  seed 
purposes. 

It  is  claimed  that  if  dry  lime  is  thickly  sprinkled  through  sound  wheat  as 
it  is  bagged,  and  a  perfectly  dry  barn  is  used  for  storing,  wheat  will  bo 
weevil-proof  and  will  keep  indefinitely.  The  lime  can  easily  be  blown  out  as 
the  wheat  is  used. — W.  W.   Froggatt. 


Sudan  Grass  in  the  North-west. 

To  ensure  germination  of  Sudan  grass  in  the  north-west,  roll  after  sowing. 
In  drier  districts  best  results  are  obtained  by  sowing  in  drills  28  inches 
apart,  and  using  the  scuffler  when  possible.  When  .some  stems  are  about  2 
feet  high  cut  for  feed.  This  will  induce  stooling,  and  produC/O  an  even-headt^d 
crop.  Seed  may  easily  be  harvested  with  the  harvester,  eliminating  the  air 
blast,  .and  cleaning  may  then  be  done  with  a  winnower  or  by  hand. — 
H.  Bartlett,  Assistant  Inspector  of  Agriculture. 


Farm  Book-keeping  to  the  Front. 

It  is  not  difficult  to  understand  why  farm  book-keeping  has  been  neglected 
in  the  past.  The  term  book-keeping  itself  reeks  of  the  town,  and  the  office, 
and  indoor  work.  The  farming  connmunity  has  been  proud  of  its  isolation 
and  distinctiveness  from  the  town  and  suspicious  of  all  that  is  connoted  by 
factories,  ledgers  and  the  like.  .  .  This  state  of  affairs,  however,  is  an  old 
and  closed  chapter.  All  the  circumstances  are  altered.  Farming  has  not 
escaped  the  rapid  flux  and  change  which  has  been  observable  for  a  number  of 
years,  and  has  been  accelerated  during  the  last  five.  The  increasing  cost  of 
all  farming  expenses  ;  the  pressure  of  income  tax  assessments  ;  increasing 
competition ;  the  development  of  transport,  tending  to  bring  town  and 
country  together— all  of  these  combine  to  force  the  question  of  farm  book- 
keeping to  the  front. — H.  G.  Howell,  in  the  Journal  of  the  Ministry  of 
Agriculture,  London. 
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Farmers^  Experiment  Plots* 

Potato  Experiments,  1919-20. 


Central  Coast. 


J.  M.  PITT,  Assistant  Inspector  of  Agriculture. 

The  following  farmers  co-operated   with  the  Department  in  carrying  out 
variety  and  manurial  trials  with  potatoes  during  1919-20 : — 

J.  G.  Ward,  Sherwood,  Macleay  River.  , 

Felix  Kemp,  West  Kempsey,  Macleay  River. 

J.  W.  Smith,  "  Hazeldean,"  Wauchope,  Hastings  River. 

Collins  Brothers,  Comboyne, 

J.  C.  Duff,  "  Somerset,"  Mt.  George,  Manning  River. 

Thos.  Hoad,  Mt.  George,  Manning  River. 

Alex.  Smith  &  A.tkins  Bros.,  Bandon  Grove,  Williams  River. 

M.  Smith,  "  Bona  Vista,"  Paterson,  Paterson  River. 

J.  T.  Perrett,  Miller's  Forest,  Hunter  River. 
With  one  or  two  exceptions  the  yields  were  higher  than  those  of  last  year, 
and  it  is  doubtful  whether  the  crop  of  16  tons  per  acre,  taken  from  the  Mount 
George  plots,  has  previously  been  exceeded  on  the  central  coast. 

Mr.  J.  C.  Duff  was  narrowly  defeated  for  the  first  prize  in  the  competition 
for  the  highest  yielding  plot  in  the  district,  inaugurated  by  the  Manning 
River  District  Agricultural  and  Horticultural  Association,  after  having 
gained  a  similar  place  last  year. 

Messrs.  Collins  Bros.,  of  the  Comboyne,  won  first  and  second  honours 
respectively  at  the  Manning  River  District  and  the  Hastings  River  District 
Shows,  with  potatoes  grown  on  the  experiment  plots. 

The  season  for  the  first  couple  of  months  after  sowing  was  dry  and  frosty, 
but  from  the  middle  of  October  onward  ample  rain  fell.  Much  of  the 
success  of  the  plots,  however,  was  due  to  the  efforts  of  the  farmers  in  pre- 
paring good,  moisture-holding  seed-beds.  It  was  particularly  noticeable,  on 
the  contrary,  that  where  cultural  methods  had  been  delayed  until  the  spring, 
such  as  at  West  Kempsey,  very  little  moisture  was  conserved,  and  the  yields 
were  poor.  Sown  early  in  a  good  moist  seed-bed.  Up-to-date,  an  early 
maturing  variety,  usually  outyields  any  other  grown  on  the  coast,  but  at 
West  Kempsey,  where  the  plots  were  sown  late  in  comparatively  dry  land, 
that  variety  failed  altogether,  the  rains  that  fell  in  November  being  too  late 
to  be  of  benefit. 

The  season  was  responsible  for  an  extraordinary  amount  of  top  growth, 
in  some  places  over  3  feet  in  height.  There  were  individual  cases  of  attacks 
from  ladybird  and  Rutherglen  bug,  but  fungus  pests  were  entirely  absent. 
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The  seed  of  Vermont,  Sussex,  Early  Rose  and  Manhattan  was  inferior,  and 
of  the  others,  such  as  Factor,  Up-to-date  and  Carman,  many  were  identical. 
Good  seed  was  scarce  last  season,  and  there  seems  little  hope  of  more  accurate 
results  being  obtained  from  experiments  until  reliable  seed,  such  as  a  Govern- 
ment potato  farm  would  provide,  becomes  available. 

The  following  table  shows  the  distribution  of  the  rainfall  over  the  growing 
period.  Where  the  sowings  had  taken  place  in  good  moist  seed-beds,  showers 
were  of  assistance,  but  where  the  seed-bed  was  comparatively  dry,  falls  of  less 
than  a  half  or  three-quarters  of  an  inch  were  not  of  much  use : — 


Month. 

Sherwood. 

West 
Kempsey 

Wauchope. 

Mount 
George. 

Cora- 
boyne. 

Bandon 
Grove. 

Paterson. 

Miller'8 
Forest. 

1919. 

August 

September 

October 

November     ... 
December 
1920. 
January 

Points. 

Nil. 

15 

107 

338 

287 

100* 

Points. 

Nil. 

14 

236 

229 

320 

120* 

Points. 

3 

72 

262 

131 

160 

Points. 
21 
190 
215 
199 
507 

110* 

Points. 

'"'36 
434 
479 
340 

876 

> 

Points. 

216 
330 
479 
340 

280 

Points. 

140* 
207 
128 
331 

71* 

Total     ... 

847 

919 

628 

1,242 

2,159     1     

1 

1645 

877 

*  Signifies  part  of  month. 

Cultural  Notes. 

Sherwood., — Soil,  moderately  rich  ;  loamy.  The  manurial  section  had  been 
previously  cropped  with  potatoes  in  1918,  followed  immediately  by  vetches 
in  1919,  which  were  grazed  off,  the  residue  being  ploughed  under  in  July. 
The  variety  trial  section  had  grown  maize  for  a  number  of  years.  Land 
ploughed  in  July  and  fallowed  until  just  previous  to  sowing.  Preparatory 
cultural  methods  conserved  little  moisture.  Potatoes  planted  on  26th  August 
in  a  seed-bed,  none  too  moist ;  germination  patchy ;  harrowed  after  majority  of 
plants  up ;  cultivated  twice  and  hilletl ;  showers  in  October  assisted  growth  ; 
good  rains  fell  in  November.  Rutherglen  bug  did  damage  in  Novembc  tj 
a  section  of  the  crop. 

West  Kempsey. — Soil,  stiff  heavy  loam ;  cropped  for  a  number  of  years 
previously  with  maize.  Land  remained  hard  and  untouched  until  August, 
when  it  was  ploughed,  rolled,  and  harrowed  twice.  Left  fallow  for  a  month; 
again  ploughed,  harrowed,  scarified,  harrowed  and  rolled.  Although  in 
excellent  tilth  for  sowing,  on  18th  September  the  soil  was  dry.  It  was 
unfortunate  that  the  heavy  autumn  rains  were  not  conserved,  owing  to 
ploughing  being  too  late.  Seed  covered  with  a  maize  hiller — a  very  useful 
implement  for  the  purpose ;  germination  fairly  good ;  harrowed,  cultivated 
twice,  and  hilled ;  good  growth  of  foliage,  but  of  that  dark-green  colour  that 
indicates  lack  of  moisture.  Late  rain  helped  the  late-maturing  varieties,  but 
the  tubers  were  abnormal  with  second  growth. 

Wauchope. — Soil,  stiff  clayey  loam ;  previously  cropped  with  peas  in  the 
winter  of  1918  maize  in  the  summer  of  1918-19,  and  peas  in  the  winter  of 
1919;   residues  ploughed  under  in  July.      Seed-bed  in  good  order,  but  a 
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considerable  drying-out  took  place  on  the  day  of  planting  owing  to  high 
westerly  winds.  Seed  used  mostly  inferior,  especially  that  of  Manhattan, 
Vermont,  Sussex,  and  Early  Rose;  covered  with  cultivator,  run  twice  up 
the  centres,  and  harrowed.  Up-to-date  germinated  well,  others  patchy ; 
harrowed,  cultivated  twice,  and  hilled.  The  only  rain  of  use  fell  in  October. 
Ladybirds  were  prevalent  in  November. 

Ml  George. — Soil,  rather  stiff  rich  loam ;  previously  cropped  with  lucerne 
in  1916,  maize  in  1917-18,  and  maize  in  1918-19.  Ploughed  after  removal 
of  the  crop  in  June.  Harrowed  twice  and  rolled.  Ploughed  and  harrowed 
previous  to  sowing.  Land  in  excellent  moist  condition  for  planting  on  20th 
August.  Sets  covered  with  cultivator  twice  up  centre  of  drills,  then 
harrowed.  Vermont  seed  not  good ;  germination  throughout  good.  Heavy 
frosts  hit  some  early  foliage,  but  without  serious  damage.  Frosts  occurred 
on  3rd,  9th,  11th,  Uth,  16th  (heavy),  17th  (heavy)  and  18th  September,  and 
on  23rd  October  (light).  Harrowed  twice;  cultivated  twice  and  hilled;  no 
lack  of  moisture  throughout  growth.  Extraordinary  top  growth.  Up-to-date 
vines  became  a  tangled  mass, 

Bandon  Grove. — Soil,  rich  loamy ;  previous  crop,  maize  in  1918,  followed 
by  barley;  ploughed  early  in  July  and  harrowed;  ploughed  again  in  August, 
harrowed  and  rolled.  Crop  ploughed  in,  3rd  September,  in  moist,  clean  seed- 
bed ;  germination  good ;  harrowed,  cultivated  twice,  and  hilled ;  excellent 
growth  throughout. 

Paterson. — Soil,  stiff  clayey  loam;  previous  crop,  maize  in  1918  and 
haricot  beans.  Land  ploughed  in  May  and  again  in  September ;  harrowed 
and  cultivated,  and  rolled.  Sets  ploughed  in  in  rather  moist  soil  on  16th 
September ;  left  for  a  while  before  harrowing ;  soil  rather  lumpy.  Heavy 
rain  shortly  after  broke  down  the  clods  and  nicely  covered  the  sets. 
Germination  good,  excepting  Vermont  and  Sussex  ;  harrowed  and  cultivated 
twice  ;  hilled.  Falls  of  rain  at  intervals  helped  to  turn  out  very  good 
yields. 

Comboyne. — Soil,  deep  rich-red  volcanic ;  previous  crop,  maize.  Cultural 
methods  very  rough ;  stalks  and  rubbish  ploughed  in  in  J  uly ;  rolled ; 
ploughed  again  in  August,  harrowed,  and  rolled.  Seed-bed  moist,  but 
dirty;  sets  ploughed  in,  23rd  September.  Germination  good;  crop 
harrowed  and  cultivated,  and  hilled.  Crop  became  rather  dirty  owing  to 
heavy  rain  forcing  summer  grass  and  weeds  into  growth. 

Miller's  Forest. — Soil,  stiff  clayey  loam ,;  previously  cropped  with  lucerne 
in  1917  ;  broom  millet  in  1918-19  ;  land  ploughed  in  May,  harrowed  and 
rolled ;  ploughed  again  previous  to  sowing,  harrowed  and  rolled.  Sets 
planted  on  1 7th  September  ;  covered  with  cultivator,  and  then  harrowed  ; 
germination  good  ;  crop  harrowed  and  cultivated  twice,  and  hilled.  Although 
promising  well  at  the  outset,  a  dry  spell  in  November  reduced  yields.  The 
Hunter  is  renowned  for  its  dry  periods  in  the  spring,  especially  in  November, 
and  sowing  early  (even  late  in  July)  should  be  encouraged  to  avoid  these 
dry,  periods  as  much  as  possible. 
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New  Varieties. 

Two  new  white-skinned  varieties  were  introduced  into  the  plots,  viz., 
Langworthy  and  Eureka,  and  both  showed  considerable  promise.  The  latter 
matures  quite  three  weeks  earlier  then  any  other  variety  tried.  It  makes 
rather  sparse  top  growth  and  bears  all  its  tubers  in  a  cluster;  tubers 
roundish  in  shape,  with  flesh  brittle  and  firm ;  very  uniform  in  size,  almost 
100  per  cent,  being  marketable.  Eureka  should  be  suitable  for  early 
marketing,  and  for  autumn  sowings.     It  is  an  excellent  cooker. 

Langworthy  is  oval  and  flat ;  flesh  fine  grained.  It  matures  about  ten  days 
later  than  Eureka,  and  yielded  extremely  well  on  the  only  plot  on  which  it 
was  tried.  Owing  to  its  immunity  from  the  dreaded  "  black  scab,"  which 
is  prevalent  in  the  Old  Country,  it  is  grown  rather  extensively  there.  It 
should  become  a  popular  variety  here.  Farmers  who  have  tried  these 
varieties  for  the  first  time  speak  very  highly  of  their  future. 

The  following  table  shows  the  yields  : — 

Results  of  Potato  Variety  Trials. 
Fertilised  throughout  with   2  cwt.   per  acre  of  P7   mixture.     Seed  sown 
with  3  feet  between  rows,  and  15  inches  between  sets  in  drills. 


Yarieti«8. 

Mt.  George.' 

Sherwood.  • 

Wauchopt 

* 

Bandon  Grove. 

Up-to-date      

Carman ... 

t. 
16 
15 
15 
14 
13 
12 
11 
8 
7 

0. 

12 
0 
5 
4 
3 
•2 
11 
16 
9 

q.    lb. 
2     13 

2  4 
0     13 

3  8 
0      0 
0     11 

2  18 

3  4 
2    20 

t. 

8 

8 

9 

10 

6 

9 
5 
3 

c.     q.    lb. 
6     0    22 
1     3    26 
9    3     14 

19     1     10 

ii" 6"    3 

t.    c.     q. 
6     18    2 

lb. 
13 

18 

14 

16 
12 

t.      c.   q     lb. 

9       4     1     21 

11     16     3     25 

Factor 

Queen  of  the  Valley  . . . 
Eureka... 

8     11     1     21 

Brownell's  Beauty 
Langworthy     

3     12    2 

3   is'b" 

Failure. 
3       7     2 
1       9    3 

7  19     1       5 

8  6    3     19 

Satisfaction      

Manhattan 

7     1     19 

10    3    26 

7     1     21 

9      0    2    21 
8     10    2     10 

Sussex 

8       7     M      2 
10     11     1       2 

Early  Rose      

Varieties. 

Paterson. 

West  Kempsey.* 

Comboyne. 

Miller's  Forest.* 

Up-to-date       

Carman... 

t. 
9 
6 

5 
2 

5 

2 
5 
4 
3 
6 

c. 

14 

5 

q- 
1 

0 

lb. 

24 

0 

16 
0 

20 

24 
12 
20 
12 
0 

t.     c.     q. 

Failure. 
3     14     1 

Failure. 
5     19    2 

lb. 

4 

16 

24 

3 

t. 
5 
5 

4 
3 

3 
3 

c. 

7 
18 

q- 

1 

0 

lb. 
0 
6 

8 
18 

18 
22 

t.  c.  q.  lb. 
6      3     0     0 

Factor  ... 

Queen  of  the  Valley  ... 
Eureka  .. 

15 
15 

0 

3 

0 

0 

17 
16 

3 
1 

Brownell's  Beauty      ... 

Langworthy     

Vermont 

6   io   i 

3 

17 
6 

16 
9 

0 
3 

1 
3 
0 

Satisfaction      

Manhattan 

3     14    3 

19 
2 

0 

1 

3  19  0  0 
3     16     1     0 

Sussex 

Early  Rose       

4      2    2    0 

*  These  plots  were  sown  in  drills  ;  the  others  were  plou){hed  in. 
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Results  of  Potato  Manurial  Trials. 


Slanures  and  Mixtures. 


No  Manure 

2  cwt.  P7 

2     „    P5 

2     „    P8 

2     ,,    Superphosphate 


Mt.  George. 


Sherwood. 


t.  c.  q. 

12  16  1 

10  17  2 
14  19  0 

11  in  3 
14  13  1 


c.  q. 
7  3 
6    0 


lb. 
3 
22 


8    15    0    16 

8  12      7 

9  2    0      2 


Wauchope.       Comboyne. 


Miller's  Forest. 


t.  c.  q.  lb. 

4  4  1  24 

6  18  2  13 
4  8  1  16 

7  1«  0  18 
4  1«  1  0 


1    15 
6      7 


t.    c. 

5  18 

6  3 

q.  lb. 
2    0 
0    0 

7      1 

2    0 

The  mixture  P7  consists  of  equal  parts  of  bonedust  and  superphosphate, 
and  P8  of  equal  parts  of  blood  and  bone  and  of  superphosphate.  P5  consists 
of  superphosphate  i  parts,  and  sulphate  of  potash  1  part. 


Fertilisers. 

Average  increase 

Yield 
due  to  Fertiliser. 

Value  Fertiliser 
per  acre. 

Monetary  increases 

per  acre 

approximately. 

t. 
6 
7 

8 
8 
8 

c.     q.     lb. 
12     1       8 

10  2      2 
7     0      9 
0     3    23 

11  1     25 

£    8.     d. 

£    8.     d. 

2  cwt.  P7 

2            P.'i 
-1     ,,      ro... 

2    „     P8 

2     ,,      Superphosphate... 

0  19     0 

1  3     0 
1      1     0 
0  10     6 

8     0     0 
16  10     0 
13     0    0 
18  10     0 

Potatoes  estimated  at  £10  per  ton. 

The  above  table  shows  that  by  a  very  small  application  of  fertiliser, 
dusted  along  the  drills,  increases  in  yield  ranging  from  nearly  a  ton  to  two 
tons,  and  equal  to  a  monetary  return  of  from  £8  to  £18  10s.  per  acre,  are 
obtainable.  The  results  on  the  rich  volcanic  soils  of  the  Comboyne  are 
most  striking.  There  an  increase  in  yield,  ranging  from  3|  to  four  tons,  or 
equal  to  over  200  per  cent.,  was  obtained. 

While  it  is  true  that  the  majority  of  farmers  are  aware  of  this  means  of 
increasing  the  crop,  comparatively  few  adopt  it,  being  quite  satisfied  with 
less  progressive  methods,  and  returns  ranging  from  25  per  cent,  to  50  per 
cent,  lower  than  would  be  obtainable  with  an  application  of  2  cwt.  of 
fertiliser.  Farmers  in  the  older  potato  centres  of  the  world  find  it  profitable 
to  use  a  ton  and  even  more  of  fertiliser  per  acre. 

Synopsis. 

"With  few  exceptions,  farmers  still  fail  to  grasp  the  important  part  that 
humus  plays  in  the  successful  production  of  a  crop  of  potatoes.  The 
choosing  of  a  site  which  has  produced  a  crop  of  legumes  such  as  field 
peas,  cowpeas,  or  vetches,  or  an  old  lucerne  paddock,  is  still  left  to  the 
select  few. 

The  fertility  of  the  soil  must  be  kept  up  by  increasing  the  humus  content. 
Besides  being  the  chief  source  of  food  supply  for  the  plant,  it  is  the  main 
moisture-holding  constituent  of  the  soil,  and  its  value  in  this  respect  alone, 
when  one  takes  into  consideration  the  dry  spells  encountered  during  the 
spring,  is  all-important. 
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Ploughing  the  land  sufficiently  early  to  conserve  the  late  autumn  and 
early  winter  rains  is  not  practised  to  the  extent  that  is  warranted.  Fallowing 
for  three  or  four  months  allows  the  soil  to  become  thoroughly  aerated 
and  sweetened,  and  its  physical  condition  is  much  improved,  thus  ensuring 
a  good  seed-bed. 

The  majority  of  sowings  were  made  in  August  and  early  September.  The 
latter  end  of  July  may  safely  be  "aimed  at"  without  fear  of  frost,  but 
providing  the  soil  be  moist  there  is  little  risk  from  the  latter,  as  was 
instanced  at  Mount  George,  where  the  young  plants  were  subjected  to  seven 
frosts,  some  more  or  less  severe.  Besides,  earlier  sowing  means  heavier  yields, 
and  the  plants  are  nearing  maturity  before  the  land  becomes  dried  out  by 
the  hotter   weather. 

The  following  figures  dealing  with  three  of  the  most  popular  varieties  will 
help  to  illustrate  the  value  of  early  sowing  : — 


Average  Yield. 

Up-tb-date. 

Brownell'B 
Beauty. 

Satisfaction. 

Plots  sown  between  20th  and  27th  August 
Plots  sown  between  3rd  and  23rd  September... 

tons  cwt. 
10     12 

6      2 

tons   cwt. 

•     7      8 

6     10 

tons   cwt. 
6     17 

5       6 

Increase  in  favour  of  earlier  sowing 

4     10 

0     18 

1     11 

The  superiority  of  Up-to-date  in  the  earlier  sown  plots  is  astonishing. 
After  August  sowing  it  averages  about  the  same  as  Brownell's  Beauty  and 
Satisfaction.  Probably  it  is  because  the  latter  varieties  are  reliable  croppers,  • 
and  that  too  during  the  warnier  months  of  the  year,  that  they  are  more- 
popular  ampng  the  Macleay,  Manning  and  Hunter  River  potato  growers, 
who  rarely  plant  earlier  than  1st  September.  One  seldom  hears  of  heavy 
yields  from  these  late  sowings  unless  sown  on  old  cattle  camps,  or  the  sets 
are  planted  too  close  to  be  safe,  under  average  conditions. 

On  several  sections  of  the  coast,  mostly  around  the  Paterson  and  Upper 

Hunter,  farmers  had  experienced  considerable  loss  by  planting  sets  which 

had  been  saved  from  a  strain  extending  into  the  third  generation.     For 

instance,  at  Paterson,  Satisfaction  was  sown  in  1917;  seed  from  this  farm 

was  sown  close  by  in  the  spring  of  1918,  and  seed  from   the  1918  crop 

was  sown  again  in  1919,  this  time  alongside  the  Department's  seed  from 

the  tablelands.      Satisfaction   was   the   variety,   and   the   results   were  as 

follows : — 

t.      c.      q.      lb. 

Local  seed   ...         ...     2       3       0     24  per  acre. 

Departmental  (Tableland  seed)    ...     5     17       3     12         „ 

No  wonder  Hunter  farmers  prefer  tableland  seed  ! 
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Other  Trials  on  the  Manning. 

On  Mr.  T.  Hoad's  farm  at  Mt.  George,  a  number  of  trials  were  carried 
out,  dealing  chiefly  with  size  of  set,  depth,  and  distance  of  planting,  etc. 
The  soil  was  a  rich  alluvial  loam,  and  the  previous  crops  were  maize  in  1917 
and  pumpkins  in  1918.  The  land  was  deeply  ploughed  in  June  and  again 
early  in  August,  and  harrowed  twice.  It  was  an  excellent  moist  seed-bed 
for  planting  on  19th  August.  The  sets  were  covered  with  a  cultivator  run 
twice  up  the  centres,  and  then  harrowed.  Germination  good  ;  young  crop 
harrowed  and  cultivated  twice,  and  hilled ;  few  ladybirds  were  present. 
Over  £200  was  cleared  off  an  acre. 

An  experiment  to  determine  whether  the  Oomboyne — a  plateau  within  the 
district — can  be  utilised  as  a  source  of  seed  supply  for  local  plots. 

Up-to-date  seed  that  had  been  saved  from  the  previous  spring  crop  (dug 
in  March,  1919)  and  stored,  was  sown  in  comparison  with  seed  from  the 
tableland  with  results  as  follows : — 


CoMBOYNE  V.  Departmental  Seed. 

Oomboyne. 

Departmental. 

c.      q.     lb. 

c.      q.     lb. 

Quantity  of  seed  per  acre      

11       0       0 

11       3     15 

oz. 

oz. 

Average  weight  of  set           

1-7 

1-8 

t.      c.     q.    lb. 

t.      c.     q.     lb. 

Yield  per  acre 

9      3      0     18 

12      6      2      0 

per  cent. 

per  cent. 

Percentage  of  marketable  tubers     ... 

941 

961 

The  local  seed  had  not  undergone  any  of  the  recognised  methods  of 
storing,  being  spread  out  on  the  floor  of  an  open  shed  ;  consequently  it 
was  somewhat  flabby  ajid  did  badly  throughout. 

Whole  small,  medium,  large  medium,  and  large  sets  were  sown  with 
results  as  follows  : — 


Small  Seta. 

Medium  Seta. 

Large  Medium 
Sets. 

Large  Sets. 

c.     q.     lb. 

c.     'q.     lb. 

c.     q.     lb. 

c.     q.     lb. 

Quantity  of  seed  per  acre 

8       1       0 

11      3     15 

14      0      3 

21      2      6 

oz. 

oz. 

oz. 

oz. 

Average  weight  of  set   ... 

1-2 

1-8 

2-2 

3-7 

t.      c.    q.  lb. 

,    t.     c.     q.  lb. 

t.     c.    q.    lb. 

t.      c.    q.    lb. 

Yield  per  acre     

12     15     1     6 

12    6     2    0 

15     1     1     16 

14    18     1      4 

N 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Percentage  of  marketable 

95-6 

961 

95-2 

92-8 

tubers. 

The  results  show  that  sets  of  2\  oz.  (equal  to  a  duck's  egg  in  size)  yielded 
2\  tons  per  acre  more  than  sets  of  1^  oz.  (equal  to  a  small  hen's  egg),  and 
slightly  more  than  a  set  of  3|  oz.  Eliminating  the  1|^  oz.  section  (portion  of 
which  was  damaged  by  cultivating),  it  seems  safe  to  say  that  a  whole  set, 
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2  oz.  or  thereabouts  in  weight,  is  a  size  that  can  be  recommended.  Many 
farmers  sow  sets  altogether  too  small,  even  dividing  a  li  oz.  tuber. 
Economising  unreasonably  with  seed  is  unsound  policy. 

The  use  of  small  whole  tubers  can  only  be  encouraged  where  they  have 
been  properly  selected,  otherwise  they  may  be  gathered  from  the  "  heap," 
and  would,  in  all  probability,  contain  a  very  large  percentage  of  tubers  from 
unproductive,  weak,  and  perhaps  diseased  plants. 

The  larger  seed  tubers  made  best  growth  throughout,  but  there  seems 
little  to  be  gained  by  sowing  too  large  a  set. 

An  experiment  was  carried  out  with  cut  and  uncut  seed,  with  results  as 
follows  ; — 


- 

Cut  Seed. 

Uncut  Seed. 

Quantity  of  seed  per  acre     ... 

c.    q.    lb, 
7     3     12 

0.    q.    lb. 
14    3    0 

Average  weight  of  set 
Yield  per  acre... 

oz. 

1-2  (half  tuber) 
t.     c.    q.  lb. 
14    2     3     0 

oz. 

2-2 
t.     c.    q.  lb. 
15     1     1     6 

Percentage  marketable 

per  cent. 
96 

.     per  cent. 
95-2 

The  whole  sets  gave  the  greater  yield.  They  germinated  better  and  more 
evenly,  and  the  plants,  especially  during  the  young  stages,  appeared  to 
grow  more  rapidly.  Farmers  generally  sow  cut  seed.  In  most  cases 
this  is  unavoidable  owing  to  the  uneven  seed  purchased  from  the  various 
agents. 

With  a  cut  sot  a  certain  percentage  rot — due  to  either  too  moist  or  cold 
conditions  shortly  after  planting,  or  else  they  become  infected  with  dry  rot. 
A  cut  surface  is  more  susceptible  to  disease  infection .  than  an  uncut  tuber. 
An  uncut  tuber  has  a  greater  food  supply  to  keep  the  young  growth  going 
whilst  roots  are  forming  than  a  "  section  "  of  a  tuber. 

With  a  whole  tuber  there  is  a  probability  of  too  many  shoots  coming, 
consequently  a  greater  number  of  smaller  tubers.  More  seed  is  required 
when  sown  whole  and  there  is  always  the  risk,  when  using  smallish  whole 
tubers,  of  sowing  seed  from  unproductive  hills. 


1  ft.  apart 
in  drill. 

1  ft.  3  in.  apart 
in  drill. 

2  ft.  apart 
in  drill. 

Quantity  of  seed  per  acre 

c.     q.    lb. 
10     3     6 

c.    q.     lb. 
9     1     20 

c.    (J.     lb. 
7     1     24 

Average  weight  of  set        

Yield  per  acre         

Percentage  marketable      

oz. 

1-5 

t.     c.    q.    lb. 

14     10     3     0 

per  cent. 

92-6 

oz. 

1-5 

t.     c.    q.    lb. 

13     J6     2     4 

per  cent. 

94-5 

oz. 

16 
t.     c.    q.  lb. 
13     9     1     4 
per  cent. 

93-1 
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Farmers  as  a  rule  prefer  sowing  closely  one  way,  and  usually  that  is  done 
in  the  drills  where  the  practice  is  1  ft.  to  1  ft.  3  in.  By  keeping  the  drills 
3  feet  apart,  cultivating  and  hilling  are  carried  out  Avithout  damage  to  the 
plants. 

Some  growers  regulate  the  width  between  drills  according  to  the  variety. 
One  making  sparse  or  dwarfed  top  growth  (like  Manhattan  or  Satisfaction) 
is  sown  in  drills  as  close  as  2  ft.  6  in  apart.  Growers  contend  that  not 
sufficient  shade  is  cast  for  protective  purposes  if  the  sowing  is  at  a  greater 
width. 


Sets  4  inches  deep. 

Sets  6  inches  deep. 

C.    q. 

c.    q. 

Quantit5'  of  seed  per  acre 

9     2 

9     2 

ozs. 

OZ8. 

Average  weight  of  set 

1-5 

1-5 

t.     c.    q.   lb. 

t.     c.    q.    lb. 

Yield  per  acre                

13     16    2    4 

12     11     2    20 

per  cent. 

per  cent. 

Percentage  marketable 

91-3 

89-8 

About  four  inches  is  the  usual  depth  for  sowing,  and  unless  the  soil  is  of 
a  light  nature  it  can  be  recommended.  Sets  planted  deeper  are  said  to 
with.stand  dry  periods  better  than  the  shallower  planting.  In  the  experi- 
ment under  review,  many  of  the  deeper  sets  failed  to  germinate. 

Up-to-date  seed  was  used  for  the  trials,  with  fertiliser  at  the  rate  of  2  cwt. 
of  P7  per  acre.  The  marketable  percentage  seems  unusually  high.  This  is 
accounted  for  by  the  high  prices  ruling  for  potatoes  during  the  season, 
tubers  that  would  be  too  small  in  ordinary  seasons  being  included. 


Productivity  as  an  Inherited  Quality  in  Potatoes. 

From  investigations  in  Germany  into  the  inheritance  of  prodyctivity  in 
potatoes  in  connection  with  the  choice  of  tubers  for  planting  (says  the 
Scottish  Jou'.nal  of  Agriculture),  C.  von  Seelhorst  comes  to  the  following 
conclusions : — 

The  size  of  the  tubers  used  for  planting  has  a  decided  influence  on  the  yield 
of  the  descemlants,  the  large  tubers  being  usually  more  productive  than  the 
small  ones.  The  productivity  of  the  parent  plants  appears  to  be  of  even  greater 
importance,  however,  for  in  the  tests  small  tubers  from  productive  parent 
plants  nearly  always  gave  more  productive  descendants  than  those  of  large 
tubers  from  slightly  productive  plants.  For  example,  whereas  the  smallest 
tubers  (average  weight,  33  grams)  of  productive  plants  had  descendants  that 
yielded,  on  an  average,  519  grams  of  tubers  per  plant,  the  relatively  large 
tubers  (average  weight,  84  grams)  of  poor  producing  plants  had  descendants 
that  produced  only  an  average  of  488  grams  of  tubers  per  plant. 
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The  Selection  of  Promising  Wheat  Plants. 

Considerable  attention  has  recently  been  called  to  the  subject  of  plant 
selection,  especially  in  regard  to  wheat.  It  has  been  suggested  that  men 
should  be  employed  to  travel  round  the  wheat  districts  in  the  harvest  season 
to  select  productive  plants  or  heads  in  farmers'  crops.  It  is  perhaps  desirable 
that  such  selectors  should  have  special  training,  but  it  is  questionable 
whether  any  further  training  is  required  than  a  keen  eye  for  observing 
plants  which  are  more  vigorous  than  their  neighbours.  Training  and 
method  are  necessary,  or  at  any  rate  desirable,  in  the  testing  of  such 
individuals  when  once  gathered,  but  the  selection  could  be  done  by  any 
intelligent  and  observant  farmer  or  his  son.  Selectors  are  apt  to  have 
preconceived  notions  about  the  best  plants  or  heads  to  pick  out.  It  might 
here  be  stated  that,  for  all  practical  purposes  in  breeding  and  selection,  the 
stalks  arising  from  an  individual  plant  have  the  same  value  and  show  the 
same  characteristics  as  a  single  head  from  that  plant.  Some  experimenters 
prefer  a  broad  or  clubbed  head,  others  a  cigar-shaped  head;  some  like  to 
see  short  awns,  and  others  prefer  the  head  to  be  entirely  awnless.  Some  look 
for  a  head  with  a  large  number  of  grains  per  spikelet,  and  others  are  content 
if  the  head  is  merely  of  great  length.  The  fact  is  that  these  are  not  essential 
points  in  isolating  a  high-yielding  variety,  though  they  may  be  a  guide. 
Yield  of  grain  per  plant  is  the  final  and  conclusive  indication  of  produc- 
tivity. Defects  such  as  weakness  of  straw,  shattering  of  grain,  rust  liability, 
and  undue  softness  of  grain  would  disqualify  a  plant  for  selection,  but  an 
individual  with  medium-sized  heads  often  has  more  stalks  and  gives  a 
greater  yield  than  a  plant  with  very  large  heads.  Miracle  or  Mummy 
wheat  is  an  instance  of  this. 

A  farmer  who  passed  through  his  crops  every  day  for  perhaps  a  month 
before  he  starts  stripping  has  a  better  chance  of  seeing  a  particularly 
desirable  plant  as  the  wheat  begins  to  ripen  than  a  visiting  expert,  who  may 
only  have  time  to  spend  half  a  day  at  the  farm.  One  may  say,  "  How  are 
you  going  to  get  fanners  sufficiently  interested  to  bother  with  plant 
selection?"  It  is  quite  likely  that  only  a  few  would  take  it  up,  but  with 
even  two  or  three  keen  selectors  in  each  wheat  district  we  should  have  a 
quantity  of  material  tested  each  season  among  which  useful  local  varieties 
are  likely  to  be  found,  and  possibly  varieties  adapted  to  more  than  one 
wheat  district.  When  located  in  the  crop,  plants  so  selected  for  separate 
harvesting  should  be  marked  by  tying  a  narrow  strip  of  coloured  print  just 
below  the  head,  and  before  stripping  such  plants  should  be  pulled  up  by  the 
roots  and  hung  up  away  from  mice  tiU  they  can  be  threshed. 

Such  selections  might  be  tested  in  rows  adjacent  to  standard  varieties, 
and  if  superior  could  be  forwarded  to  the  Department  for  further  testing. 
The  apparent  superiority  which  took  the  eye  in  the  field  is  not  always  trans- 
mitted to  the  next  generation,  and  only  testing  in  an  isolated  plot  with  other 
selections  and  alongside  a  standard  variety  for  comparison  will  prove 
whether  the  selection  is  worth  going  on  with  or  not. — J.  T.  Predham. 
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Improvement  of  Sweet  Sorghums* 


E.  BREAKWELL,  B.A.,  B.Sc,  Agrostologist. 

Sweet  sorghum  may  be  considered  an  extremely  variable  species  of  plant. 
There  appears  no  doubt  that  all  our  cultivated  varieties  (including  Sudan 
grass)  originated  in  Africa,  and  as  there  is  a  considerable  diversity  between 
the  wild  and  cultivated  forms  as  found  in  that  continent,  little  wonder  can 
be  expressed  at  the  numerous  types  grown  in  other  countries.  In  the 
United  States  more  types  are  grown  than  in  this  State.  Commercial  seed 
houses  there  catalogue  types  called  Sumac,  Red  Amber,  Dakota  Amber, 
Minnesota  Amber,  Honey,  and  Collier. 

These  are  very  distinct  types,  not  only  in  the  habit  of  the  plants,  but 
also  in  the  colour  and  shape  of  the  seed.  In  this  State  the  principal 
commercial  types  are  Planter's  Friend  and  Imphee  (both  derived  from  the 
South  African  Imphee  types).  Amber  Cane,  Sorghum  saccharatum,  and 
(more  recently)  Saccaline.  These  are  also  very  distinct  in  habit  of  growth, 
and  shape  and  colour  of  seed. 

The  sorghum  flower  is  particularly  adapted  to  wind  pollination,  and 
crossing  between  types  grown  close  together  and  maturing  at  practically 
the  same  period  is  sure  to  happen.  Crossing  very  readily  takes  place  with 
broom  millet,  but  owing  to  the  very  pithy  nature  of  that  plant  the  seed 
from  such  crosses  is  worthless.  ,  A  broom  millet  x  sweet  sorghum  plant 
is  quite  as  pithy  as  the  original  broom  millet  parent.  It  is  a  very  important 
matter,  therefore,  that  farmers  should  obtain  seed  as  true  to  type  as  possible. 
At  the  present  time  crops  of  sorghum  with  a  distinct  lack  of  uniformity  and 
containing  two  or  more  types,  are  quite  common. 

How  Improvement  is  Effected. 

In  addition  to  the  natural  cross-pollination  of  different  strains  of 
sorghums,  crossing  also  takes  place  between  plants  of  the  same  strain. 
If  an  -  ordinary  crop  of  Planter's  Friend  be  examined,  for  example, 
certain  individual  plants  will  be  found  to  be  marked  by  exceptional  vigour 
and  other  desirable  characters.  Such  plants  are  called  by  scientists 
"  heterozygotes,"  and  the  exceptional  vigour,  etc.,  are  due  to  the  com- 
bination, or  segregation,  of  certain  factors,  or  "units."  If  the  seed  of  the 
individual  heads  of  such  plants  be  sown  the  following  season  in  such  a  way 
that  each  row  represents  the  progeny  of  one  certain  parent  plant,  there 
will  be  a  considerable  diversity  in  the  plants,  some  being  very  good, 
others  medium,  and  others  very  poor.  The  result  is  quite  in  accord  with 
Mendelian  principles,  for  in  the  parent  plant-; — that  is,  the  first  generation 
of  the  cross — certain  undesirable  characteristics,  known  as  recessives,  were 
suppressed,  and  these  reappear  in  the  second  generation.     The  best  plants 
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of  the  second  generation  can  now  be  selected,  care  having  been  exercised 
that  cross-fertilisation  with  the  inferior  ones  has  been  avoided  by  bagging 
the  heads.  If  the  seed  of  such  plants  be  sown  the  following  year,  it  will 
V)e  found  that  in  all  probability  a  fairly  uniform  type  has  been  produced 
which  possesses  desirable  characteristics. 

We  have  now  the  nucleus,  after  three  years,  of  an  improved  strain  of 
sorghum.  In  tlie  following  season,  the  seed  from  the  best  plants  or  from 
the  best  row  of  plants  can  be  sown  in  a  bulk  plot  for  working  up  a  stock  by 
mass  selection,  or  in  a  head-to-row  manner  as  in  previous  years,  for  further 
improvement.  If  desired,  the  best  pure  line  progeny  can  be  determined  by 
comparing  the  weights  and  other  characteristics  of  each  individual  row,  each 
row  representing  one  particular  plant. 

The  composition  of  the  various  Mendelian  units  or  factors  which  determine 
the  best  plants,  and  the  combination  or  segregation  of  the  various  factors  in 
the  successive  progenies  have  never  been  investigated.  In  improving  the 
strain,  however,  such  knowledge  is  not  essential.  By  experience,  it  has  been 
shown  that  certain  desirable  characteristics  can  be  selected  and  improved. 
Such  features  as  sweetness,  early  maturity,  lieight,  sturdiness  (including 
sturdiness  of  head  stalk),  and  probably  (although  not  definitely  proved) 
resistance  to  "stain"  can  be  developed  by  the  methods  described. 

Working  on  these  principles,  one  strain  of  sorghum  of  the  Planter's  Friend 
type  (temporarily  called  No.  61)  has  now  been  developed  and  is  being  sown 
on  a  fairly  large  scale.  At  Wollongbar  Experiment  Farm  this  sorghum 
proved  considerably  superior  during  the  past  season  to  local  Planter's  Friend 
in  yield  and  sweetness,  and  earlier  in  maturity.  At  Grafton  Experiment 
Farm  it  exceeded  the  new  variety  Saccaline  in  yield,  was  three  weeks  earlier 
in  maturing,  and  exhibited  no  noticeable  inferiority  in  sweetness.  At  Berry 
and  at  Glenfield  it  was  also  better  than  any  other  variety  grown. 

Three  other  strains  that  are  most  promising  in  character  have  also  been 
developed,  but  seed  is  not  available  for  sowing  on  a  large  scale. 

An  interesting  feature  in  connection  with  this  improvement  work  has  been 
noticed  in  the  development  of  a  particular  strain.  Plants  were  selected  for 
excessive  thickness  and  large  seed  heads,  pithy  plants  being  discarded  (as  in 
the  other  strains)  when  the  heads  were  harvested.  It  has  been  noticed  that 
while  the  strain  breeds  remarkably  true  for  sturdiness  and  large  seed  heads, 
the  pithiness  appears  much  harder  to  eliminate  than  in  the  other  strains. 

Characteristics  of  No.  61. 

This  sorghum  is  distinct  from  Planter's  Friend  in  possessing  better  stooling 
qualities,  a  heavier  clean  leaf  growth,  and  earlier  maturity.  Its  seeding 
qualities  are  particularly  well  developed,  the  heads,  which  are  fairly  compact, 
being  9  inches  long  and  averaging  .3  ozs.  per  head  in  weight.  The  outer  seed 
t'lumes  are  much  redder  in  colour  than  those  in  ordinary  Planter's  Friend, 
and  the  seed  stipules  are  also  fairly  common.  From  a  half-acre  plot  of  this 
soro-hum  about  1,500  lb.  of  seed  was  harvested,  to  be  used  on  farmers' 
experiment  plots  and  distributed  to  farmers. 


N 


Aug.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  551 

Early  Amber  Cane  Improvement. 
In  addition  to  Early  Amber  Cane  for  the  coastal  districts,  it  has  been 
found  that  a  great  deal  can  be  done  in  developing  a  strain  suitable  for  the 
western  districts.  Acclimatisation  is  a  big  factor  in  sucfi  work,  and  at 
Cowra,  Bathurst,  and  even  at  Nyngan  during  the  past  season.  Amber  Cane, 
which  is  the  progeny  of  selected  and  acclimatised  plants  grown  at  the 
respective  farms  during  the  past  four  years,  has  produced  very  satisfactory 
results.  The  manager  of  Cowra  Experiment  Farm  report's  that  it  has  yielded 
better  under  the  drought  conditions  than  the  grain  sorghums. 

Improvement  of  ^accaline. 

This  new  strain  of  sorghum  has  been  grown  largely  by  farmers  during  the 
past  season.  Last  year  it  was  credited  with  greater  yields  than  Planter's 
Friend,  but  during  the  present  season  there  have  been  several  plots  of  the 
latter  which  have  yielded  better  than  Saccaline  grown  alongside.  It  is  also 
slower  in  maturing  than  Planter's  Friend,  a  ditierence  of  three  weeks  being 
noticed  in  some  cases.  Whether  its  second  growth  is  faster  and  greater 
remains  yet  to  be  proved.  Advantages  which  it  undoubtedly  possesses  over 
Planter's  Friend  are  its  superior  sweetness  and  its  greater  stooling  qualities. 
Last  year  it  was  credited  with  being  more  free  from  stain  than  ordinary 
Planter's  Friend,  but  duiing  the  present  season  it  has  in  some  localities  been 
badly  affected. 

In  improving  Saccaline,  therefore,  particular  attention  should  be  paid  to 
shortening  its  period  of  maturity,  as  wellas  increasing  the  yield.  That  the 
yield  can  be  increased  seems  fairly  evident  from  experiments  carried  out  at 
Wollongbar,  but  sufficient  work  has  not  yet  been  done  to  effect  any  marked 
improvement  in  shortening  the  period  of  maturity. 

The  wide  heavy  foliage  of  Saccaline,  its  sturdy  stalks,  its  sweetness,  its 
stooling  qualities,  and  its  large  heads  of  seed  render  it  a  very  attractive 
sorghum.     It  is  sure  to  be  grown  largely  by  coastal  farmers  in  the  future. 


SoKGHUM  Chaff  as  Feed  for  Working  Houses. 

Sorghum  crops  on  farmers'  experiment  plots  in  the  north-western  district 
were  so  adversely  affected  during  the  1919-20  trials  that  only  in  one  instance 
were  comparable  yields  obtained.  These  were  on  the  plots  belonging  to  Mr. 
H.  Lye,  Loomberah,  Tamworth,  where  Planter's  Friend  yielde'l  1  ton  8|cwt. 
of  green  fodder,  and  Saccaline  and  Feterita  each  yielded  1  ton,  Early  Amber 
Cane  13i  cwt.,  and  Kaoliang  7^  cwt.  During  the  wheat  sowing  period  Mr. 
Lye  has  been  feeding  his  working  horses  upon  two  parts  straw  chaff  and  one 
part  sorghum  chaff,  and  although  worked  every  day  the  horses  actually 
picked  up  in  condition.  Owing  to  t!;is  favourable  result,  the  owner  intends 
to  sow  a  larger  area  to  the  grain  si/.  !,!.ura  Feterita  next  year,  to  cut  the  crop 
for  hay,  and  to  add  a  portion  ol  h''r.;hum  chaff  to  the  ordinaiy  ration  for  his 
working  horses.  The  grain  added  in  this  way  will  be  substituted  for  maize. — ■ 
H.  Bartlett,  Assistant  Inspector  of  Agriculture. 
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Papago :  A  New  Variety  of  Sweet  Corn* 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  A/?riculture. 


A  Cob  of  Papago. 


In  1918,  through  the  courtesy 
of  the  Director,  a  few  pounds  of 
Papago  sweet  com  was  received 
from  the  University  of  Arizona 
Agricultural  Experiment 
Station,  U.S.A.  This  variety 
was  stated*  to  have  outyielded 
more  than  fourfold  any  of  the 
best  eastern  varieties,  such  as 
Stowell's  Evergreen  arid 
Country  Gentleman,  chiefly 
owing  to  the  fact  that  the 
pollen  of  these  latter  varieties 
was  not  resistant  to  the  dry  heat 
which  is  usually  experienced  at 
that  station  in  summer,  while 
the  pollen  of  Papago  seemed 
to  have  this  resistant  quality. 
This  difference  caused  pollina- 
tion to  be  very  defective  in  the 
eastern  varieties  and  resulted 
in  poor  grain  formation,  some 
cobs  carrying  twenty  or  thirty 
scattered  grains,  whilst  Papago 
showed  no  defect  in  pollinationj 
the  grain  formation  being  very 
high  and  the  cobs  well  filled. 

It  was  thought,  therefore; 
that  this  variety  would  be  worth 
a  trial  on  the  Murrumbidgee 
Irrigation  Area,  where  the  hot 
winds  in  summer  are  known 
to  have  a  similar  extremely 
injurious  effect  on  field  maize. 
In  the  trials  on  this  area, 
conducted  by  Mr.  G.  G.  Potts 
(then  Inspector  of  Agriculture 
but  now  an  officer  of^the  Water 
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Conservation  and  Irrigation  Commission),  Papago  considerably  outyielded 
all  other  varieties  tested  with  it,  but  Mr.  Potts  attributes  the  result  largely 
to  the  fact  that,  being  later  than  all  these  varieties,  it  was  fortunate  in 
tasselling  when  the  hot  winds  had  passed.  There  was,  therefore,  no 
opportunity  of  testing  whether  the  pollen  of  the  Papago  variety  had  the 
drought  resistant  quality  claimed  for  it,  although  the  other  varieties  mostly 
differed  in  their  setting  of  grain  on  account  of  not  being  resistant  to  the  hot 
winds  which  came  during  their  tasselling  period. 

The  yields  from  Papago  in  these  tests  were  nevertheless  so  outstanding 
that  it  was  thought  that  the  variety  would  be  wortii  testing  in  other 
districts.  Unfortunately,  a  plot  that  was  being  saved  for  seed  at  Leeton 
was  broken  into  and  destroyed  by  cattle,  and  further  comparative  tests  with 
this  variety  could  not  be  made  until  additional  seed  was  obtained.  A  little 
seed  of  Papago  sweet  corn  has  now  been  produced  by  Mr.  R.  Yates,  Ourimbah, 
and  will  be  available  for  trial  this  season. 

Although  he  had  no  means  of  comparing  Papago  with  other  varieties,  Mr. 
Yates  is  well  pleased  with  the  amount  of  seed  obtained  from  a  small  plot ; 
about  4  bushels  of  grain  were  obtained  from  less  than  one-tenth  of  an  acre — 
an  indication  that  Papago  will  be  a  high  producing  variety  of  sweet  corn  in 
other  than  dry  districts. 

Papago  is  a  late  variety,  being  a  fortnight  or  so  later  than  Country  Gentle- 
man or  Stowell's  Evergreen,  which  each  take  about  3|  months  to  reach  the 
canning  or  harvesting  stage.  It  has  a  distinct  tendency  to  be  prolific  (that 
is,  to  bear  two  or  more  ears  per  stalk)  and,  as  usual  with  prolific  varieties,  it 
also  suckers  somewhat  freely  if  sown  early  on  rich  ground.  The  growth  of 
stalk  reached  nearly  9  feet  in  the  writer's  home  garden  last  season,  and  ears 
were  obtained  up  to  9  or  10  inches  in  length.  The  ears  are  long  and  narrow, 
and  the  grain  is  not  as  deep  as  some  other  varieties,  but  this  is  compensated 
for  by  the  length  and  number  of  cobs  produced.  The  cobs  are  not  well 
covered  with  husk,  but  this  is  not  a  great  defect  for  sweet  corn,  except  when 
it  is  being  grown  for  seed,  weevils  then  infesting  it  readily.  The  quality  is 
not  quite  up  to  some  varieties  of  sweet  corn,  but  it  is  still  greatly  superior  to 
field  corn.  ,  ; 

In  view  of  the  large  amount  of  canned  sweet  corn  imported  into  AustrKilia 
from  America,  there  seems  an  excellent  opportunity  for  some  New  South 
Wales  fruit  canning  factory  in  a  district  suitable  for  sweet  corn  to  develop 
this  industry  as  a  side  line.  Papago  can  in  the  meantime  be  thoroughly 
recommended  for  the  home  garden.  -^5 


At  the  head  of  all  the  sciences  and  arts,  at  the  head  of  ,eivilisation  and 
progress,  stands — not  militarism,  the  science  that  kills,  not  commerce,  the  art 
that  accumulates  wealth — but  agriculture,  the  mother  of  all  industry,  and 
the  maintenance  of  human  life. — James  A.  Garfield. 
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Summer  Green  Fodder  Trials. 

MURRUMBIDGEE   IRRIGATION   ArEA,    1919-20. 

A.  N.  SHEPHERD,  Assistant  Inspector  of  Agriculture. 

Green  fodder  trials  embracing  both  sorghums  and  maize  were  carried  out 
during  the  past  season  on  the  above  area.  The  settlers  co-operating  with 
the  Department  were — 

M.  McKenzie,  Farm  203. 

H.  Booth,  Farm  854. 

W.  Evans,  Farm  139. 

H.  A.  McDonald,  Farm  151. 

W.  Edwards,  Farm  367. 

During  the  season  the  conditions  were  most  trying,  dust  storms  and 
wind  being  very  prevalent,  resulting  in  high  evaporation,  while  the  rainfall 
was  practically  nil,  the  falls  that  did  occur  being  very  light  and  of 
practically  no  use  to  the  growing  crops.  Yotwithstanding  the  adverse  con- 
ditions, very  good  germination  was  obtained  throughout  the  plots,  the  result 
of  the  careful  preparation  of  the  soil  and  irrigation  previous  to  sowing. 

Irrigation  had  to  be  constantly  practised  at  each  rotation  throughout  the 
growth  of  the  crop.  The  rainfall  registrations  were  as  follows  : — November 
39  points,  December   142,  January  57,   February  0,   March  97,   April  47. 

In  the  sorghum  trials,  Saccaline  was  grown  for  the  first  time  on  the  area, 
and,  while  giving  heavy  returns,  took  much  longer  than  the  other  varieties 
used  in  the  trials  to  mature. 

To  obtain  a  good  germination  in  the  hotter  weather,  it  is  essential  that 
after  drilling  the  land  l>e  rolled  to  compact  the  soil  and  encourage  quick 
germination  before  the  moisture  dries  out  under  the  very  high  evaporation 
of  the  summer  months.  If  a  roller  is  not  available  ordinary  tine  harrows, 
turned  upside  down  and  weighted,  give  even  better  results,  for  while  a  roller 
compacts  the  surface,  the  harrow  used  in  this  way  tends  to  pack  the  soil 
under  the  surface  and  right  on  the  seed,  at  the  same  time  leaving  on  the 
surface  a  layer  of  loose  soil  which  tends  to  lessen  evaporation.  This  practice 
has  been  adopted  in  autumn  sowing  with  very  satisfactory  results. 

Farm  203. — The  experiment  was  conducted  on  grey  loam  soil  and  in  places 
crab-holey.  The  previous  crop  had  been  barley,  sown  in  autumn,  1919,  and 
grazed  off  with  cattle.  The  land  was  irrigated  previous  to  ploughing  on 
21sD  October,  and  wap  afterwards  broken  down  with  the  disc-harrow.  The 
land  was  again  irrigated  on  7th  November  and  cultivated  with  the  rigid 
tooth  cultivator.      The    seed  was    sown  on  15th  JSTovember,  1919,  with  a 
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wheat  drill,  in  rows  14  inches  apart,  every  second  hopper  b^ing  blocked  up. 
The  rate  of  seeding  was  15  lb.  per  acre,  and  superphosphate  was  used  at  the 
rate  of  1  cwt.  per  acre. 

A  very  good  germination  was  obtained,  but  as  the  crop  grew  and  irrigation 
water  was  applied,  those  plants  growing  in  the  crab-holes  made  very  little 
growth,  lost  colour,  and  appeared  sickly. 

The  Early  Amber  Cane  matured  and  was  cut  on  29th  January,  1920, 
while  tlie  Saccaline  and  Planter's  Friend  was  harvested  two  months  later, 
but  with  much  heavier  yields. 

Farm  854. — A  variety  trial  was  sown  on  red  clay  loam  on  2l8t  October,. 
1919.  J^he  land  had  received  a  thorough  prepai-ation,  check  banks  being  put 
in  every  half  chain  to  facilitate  watering  by  flood  irrigation.  A  rather 
patchy  germination  was  obtained,  but  very  good  growth  followed.  The  Early 
Amber  Cane  matured  in  twelve  weeks,  while  the  Saccaline  wa.s  not  cut  for 
another  two  months,  but  gave  just  double  the  yield  of  the  Amber  Cane. 

Farm  139. — Four  varieties  of  sweet  sorghum  were  used  in  a  variety  trial 
on  this  farm,  and  all  gave  very  satisfactory  results. 

Lucerne  had  been  previously  grown  on  the  land,  which  had  been  broken 
up  in  1917  and  wheat  sown  ;  after  this  crop  had  been  cut  for  hay  the  lucerne 
made  very  good  growth  and  was  used  as  grazing  for  sheep. 

The  land  was  disc-ploughed  in  December,  and  well  worked  down  previous 
to  seeding,  with  the  result  that  a  perfect  stand  was  obtained.  Very  rapid 
growth  was  maintained,  the  Early  Amber  Cane  maturing  in  nine  weeks,  and 
the  Sorghum  saccharatum  a  week  later,  with  a  yield  of  25^  tons  per  acre. 
The  ether  varieties.  Planter's  Friend  and  Saccaline,  were  cut  a  month  later, 
with  very  good  results.  Even  then  heavier  yields  might  have  been  obtained 
if  the  crop  had  been  watered  in  the  later  stages  of  growth,  but  owing  to  the 
tall  growth  and  the  exceptionally  heavy  winds,  irrigation  could  not  be  carried 
out,  as  the  crop  would  have  lodged.  In  fact,  that  did  happen  in  the  case  of 
the  Sorghum  saccharatum,  with  the  result  that  the  harvesting  was  made  very 
difficult. 

Farm,  151. — Saccaline  was  tried  in  conjunction  with  Early  Amber  Cane, 
and  similar  r-esults  were  obtained  to  those  on  other  sections  of  the  area — 
heavier  yields  but  slower  maturity.  The  experiment  was  sown  on  grey  crab- 
holey  country,  and  although  the  land  had  received  a  thorough  preparation 
and  rolling  was  practised  after  sowing,  the  germination  was  not  all  that  could 
be  desired ;  nevertheless,  a  very  satisfactory  crop  was  harvested. 

Farm  367. — A  variety  trial  of  maize  was  conducted  on  this  farm  on  red 
clay  soil,  the  yields  comparing  very  favourably  with  those  of  sorghum,  and 
varying  from  9 J  to  1 2  tons  per  acre  of  green  fodder.  The  seed  was  sown  in 
drills  3|  feet  apart  at  the  rate  of  20  lb.  per  acre.  This  crop  followed 
after  Japanese  millet,  which  had  been  grazed  off  with  cattle.  A  very  good 
germination  was  obtained,  and  splendid  growth  followed,  a  height  of  12  feet 
being  attained  in  some  cases.  The  crop  was  harvested  3J  months  after 
sowing. 
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The  Results. 

All  plots  were  fertilised  with  superphosphate,  the  sorghum  at  the  rate  of 
1  cwt.  per  acre,  and  the  maize  at  2  cwt.  per  acre. 

The  most  noticeable  result  in  the  trials  was  the  heavy  yields  obtained  on 
Mr.  Evans'  farm,  following  after  lucerne.  Not  only  were  the  yields  there 
much  heavier,  but  the  crop  matured  very  much  more  quickly  on  this  plot 
than  on  the  others  on  the  area. 


Yields  of  Summer  Green  Fodder  Trials. 

Early  Amber 
Cane. 

Sorghum 
SaecKaratum. 

Planter's  Friend. 

Sacoaline. 

M.  McKenzie 

H.  Booth     

t.     c.     q,     lb. 
15     13     2       8 

7     14    2     16 
15      6     1     20 

7     17     0     16 

t.     C.     q.     lb. 
17     17     0       0 

t.     c.     q.     lb. 
19     15     0       0 

t.     0.     q.     lb. 
18       6     3       4 
14     16     1     20 

W.  Evans 

H.  A.  McDonald  ... 

25      2    3     13 

19      2    3     12 

18     11     1     20 
17      5    2    24 

of  Green  Maize  on  Mr.  Edwards'  farm  : 

— 

tons 

cwt. 

qr. 

lb. 

Large  Macleay  Yellow    ... 

..      12 

2 

1 

26 

Red  Hogan 

..     11 

10 

2 

28 

Yellow  Horsetooth 

..      11 

8 

2 

21 

Learning    ...          ...          ... 

..      11 

4 

2 

27 

Narrow  Red  Hogan 

..     10 

7 

0 

0 

Improved  Yellow  Dent  ... 

..       9 

17 

0 

16 

Golden  King 

..       9 

7 

1 

4 

The  Giant  Sunflower  as  a  Crop. 

"  I  SHALL  be  much  obliged  if  you  will  advise  me  as  to  the  price  per  ton  now 
obtainable  for  the  seed  of  giant  sunflowers.  I  would  also  appreciate  any 
information  relative  to  the  advantages  of  growing  and  marketing  this  crop." 

The  foregoing  was  received  from  a  correspondent  recently.  He  was 
informed  to  the  following  efl'ect : — 

The  market  for  sunflower  seed  is  somewhat  limited,  the  commodity  being 
chiefly  used  for  poultry  and  bird  feed,  excepting  in  Great  Britain,  which 
country  imports  a  large  quantity  for  its  oil,  which  is  used  in  the  manufacture 
of  soap  and  candles.  The  latest  price  we  have  heard  quoted  in  London  is 
about  £50  per  ton,  but  one  local  firm  state  that  they  are  buyers  at  £35  per  ton. 

The  average  yield  of  seed  per  acre  may  be  put  at  1,000  to  1,500  lb.  As 
the  land  required  for  most  successful  growth  is  usually  suited  to  the  produc- 
tion of  broom  millet  or  maize,  and  as  the  dry  stalks  of  sunflowers  after 
harvesting  are  too  coarse  and  fibrous  to  be  of  much  value  for  feed,  either  of 
the  other  crops  mentioned  would  probably  be  more  profitable. 

The  green  stalks  are  sometimes  utilised  in  silage,  especially  in  cold  climates, 
where  the  bulk  produced  is  greater  than  that  of  maize  or  any  other  crop. 
Before  the  war,  large  quantities  of  sunflower  seed  were  imported  into  Great 
Britain  at -£13  to  £15  per  ton  from  cheap  producing  countries  like  Russia, 
India,  China,  and  Egypt,  so  that  none  but  a  limited  local  market  can  be 
depended  on. 
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Chats  about  the  Prickly  Pear* 

No.  5. 


J.  H.  MAIDEN,  I.S.O.,  F.R.S.,  F.L.S. 
(Government  Botanist  and  Director,  Botanic  Gardens,  Sydney.) 

Fear  as  Stock  Food  in  the  United  States. 
Mexico  and  certain  south-western  portions  of  the  United  States  are  the 
principal  home  of  prickly  pear,  and  information  has  accumulated  there 
which  we  would  do  well  to  study  carefully,  with  the  view  of  applying  the 
lessons  to  Australian  conditions. 

We  may  group  the  information  (chiefly  extracts  from  the  works  of 
Dr.  D.  Griffiths  and  Mr.  K.  F.  Hare)  as  follows : — 

A.  General — 

1.  Chemical  analysis. 

2.  A  balanced  ration  of  pear. 

B.  Dairy  Stock — 

1.  Pear  for  milk  production. 

2.  Some  dairy  rations  that  include  pear. 

3.  A  pear-eating  cow. 

C.  Working  Cattl^- 

1.  Pear  for  fattening  and  maintaining  cattle. 

2.  Pear  as  a  ration  for  working  animals. 

3.  Effect  of  pear  on  stock. 

A.— General. 

Chemical  Analysis. — A  number  of  analyses  will  be  found  in  the  pamphlets 
enumerated  in  the  bibliography.  Some  notes  by  Mr.  R.  F.  Hare,  in 
Bulletin  No.  17,  p.  91,  New  Mexico  (without  the  analysis)  may  be  quoted. 

It  is  the  custom  in  some  sections  of  this . territory  and  Texas  to  bum  the 
spines  off  the  flat-jointed  Opuntias,  known  as  "  prickly  pear  "  or  "  nopal,"  and 
feed  the  singed  stems  to  stock  when  other  feed  is  scarce.  In  this  investiga- 
tion of  the  value  of  the  common  feeding  stuffs  it  was  thought  advisable  to 
ascertain  the  feeding  value  of  such  material,  as  nearly  as  could  be  done 
without  feeding  experiments,  so  specimens  of  this  plant  were  collected  and 
analysed.  The  specimens  obtained  by  an  assistant  (0.  camanchica)  were  the 
first  found,  although  not  the  commonest  species  in  this  locality,  but  it  was 
used  in  the  belief  that  the  chemical  analyses  would  give  practically  similar 
results  for  the  different  species.  Besides  this  there  is  no  attempt  to  select 
species  when  collecting  the  plants  for  feed,  so  the  analysis  of  any  one  species 
is  probably  as  good  as  that  of  any  other. 

An  examination  of  the  table  of  analyses  will  show  a  very  large  percentage 
of  water  and  ash,  and  a  very  small  percentage  of  organic  matter  of  any  kind. 
If  fed  enough  of  such  material  stock  will  not  starve  immediately,  and  it 
would  do  to  tide  over  a  short  period  of  scarcity,  but  it  is  a  poor  feed  under 
any  circumstances. 
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The  first  analysis  of  prickly  pear  in  Australia  that  I  can  trace  is  "  The 
Analysis  of  Prickly  Pear — On  the  Occurrence  of  Arabin  in  the  Prickly 
Pear  {Opuntia  hrasiliensis) ,"  by  W.  M.  Hamlet,  Proc.  Eoy  See.  N.S.W., 
XXIII,  324-5,  1889.     The  species  is  probably  0.  monocantha. 

Then  we  have  "  Analyses  of  Prickly-pear,"  by  P.  B.  Guthrie,  Agricultural 

Gazette,  August,  1900.    Also,  by  the  same  author,  "  Prickly  Pear — Analyses, 

Fodder  Value,  and  Destruction,"  published  as  a  pamphlet,  1907.     The  plate 

shown   is   0.   monocantlia,  the  proliferous  variety,   and  it  is  labelled   0. 

hrasiliensis  by  mistake,  that  being  a  name  under  which  it  went  in  Australia 

for  over  fifty  years.     I  passed  on  the  name  to  Mr.  Guthrie  before  I  knew 

better.     Mr.  Guthrie  also  made  an  analysis  on  6th  May,  1910,  of  one  of 

Mr.  Luther  Burbank's  so-called  "  spineless  cacti,"  imported  under  the  nam6 

of  "  Santa  Rosa,"  with  the  following  result : — 

Moisture 

Ash  

Fibre  

Albuminoids 

Carbohydrates 

Ether  extract  (fat  or  oil) 


94-48  per 

cent 

116 

0-60 

0-38 

3-28 

0-10 

100-00 

3-8 

1  to  9-2 

J1 

Nutritive  value      

Albuminoid  ratio 

Other  analyses  are  given  by  J.  Lewis  in  the  South  African  Agricultural 
Journal,  February,  1912;  by  J.  C.  Brunnich  in  the  Annual  Report  of  the 
Queensland  Department  of  Agriculture  and  Stock,  1908-9,  and  by  Griffiths 
and  Hare  in  U.S.  Bulletin  No.  102. 

The  most  exhaustive  paper  on  the  subject  of  digestibility  known  to  me 
is  "Experiments  on  the  Digestibility  of  Prickly  Pear  by  Cattle,"  by  R. 
F.  Hare,  published  as  Bulletin  No.  106  of  the  U.S.  Bureau  of  Animal 
Industry  (1908),  and  in  the  same  year  as  Bulletin  No.  69  of  the  New 
Mexico  Agricultural  Experiment  Station,  the  experiments  having  been 
conducted  in  that  State.  The  pears  treated  were  not  our  pest  pear,  nor  any 
species  acclimatised  in  Australia  (out  of  a  botanic  garden),  and  experi- 
ments were  also  made  with  feeding  stufi^s, 

A  Balanced  Ration  of  Pear. — At  page  25  of  New  Mexico  Bulletin 
No.  60,  and  p.  10  of  U.S.  Bulletin  No.  102,  we  have  the  question  of  a 
balanced  ration  discussed.  It  is  pointed  out  that,  in  order  to  find  in  what 
proportion  pear  should  be  fed  with  other  foods  to  produce  a  balanced  ration, 
it  is  necessary  to  know  the  amount  of  digestible  nutrients  contained  in  it, 
as  well  as  those  of  the  food  or  foods  with  which  it  is  to  be  fed.  Unfortu- 
nately, we  have  few  data  in  regard  to  the  pest  pear  in  different  districts, 
and  here  is  one  of  the  many,  yet  very  important,  investigations  which  await 
the  attention  of  the  veterinary  authority  and  of  the  chemist.  In  view  of 
the  absence  of  the  necessary  data  as  regards  the  pear  in  the  United  States, 
Griffiths  and  Hare,  for  the  purpose  of  their  article,  ask  leave  to  assume 
that  its  digestion  coefficient  is  not  very  different  from  that  of  immature 
green  com  fodder.     The  matter  is  very  important,  but  cannot  be  usefully 
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further  discussed  at  this  place  under  the  circumstances.  Here  is  valuable 
work  which  could  profitably  employ  the  attention  of  a  number  of  our 
young  veterinary  graduates. 

B. — Dairy  Stock. 

Pear  for  Milk  Production. — Dr.  Griffiths  remarks,  in  U.S.  Bulletin 
No.  74,  p.  20,  as  follows: — 

It  is  universally  recognised  throughout  the  pear  region  of  south-western 
Texas  that  the  plant  has  a  decided  tendency  to  increase  the  flow  of  milk.  In 
spite  of  the  fact  that  the  average  ranch  feeder  claims  that  pear  is  of  little 
or  no  value  in  the  summer,  there  are  hundreds  of  people  who  feed  more  or 
less  definite  quantities  of  this  plant  from  one  year's  end  to  another.  It  is 
always  used  as  a  supplementary  ration.  Pear  alone  has  not  been  fed  to  a 
great  extent,  for  it  is  recognised  that  it  is  properly  a  supplementary  ration 
to  a  more  concentrated  feed.  .Mr.  John  Bowles,  near  Jllagle  Pass,  has  fed 
pear,  with  hay  and  bran,  to  a  milch  cow  for  the  past  three  years,  and  would 
not  think  of  discontinuing  the  practice.  Some  dairymen  in  the  small  towns 
where  pear  is  accessible  feed  it  regularly,  and  nearly  all  of  the  Mexican 
families  who  keep  a  cow  in  town  depend  upon  this  as  their  mainstay. 

One  example  of  very  successful  feeding,  where  somewhat  definite  data  were 
obtainable,  came  under  the  observation  of  the  writer,  and  might  be  cited 
here.  Mr.  Albert  Ingle,  of  Eagle  Pass,  Texas,  keeps  one  Jersey  cow  to  supply 
milk  and  butter  for  family  use.  The  cow  has  the  run  of  the  commons  about 
town,  but  the  pasturage  is  very  short  the  greater  part  of  the  time.  In 
addition  to  what  she  can  pick  up  in  this  way  she  is  fed  3  quarts  of  bran,  1 
quart  of  cotton-seed  meal,  and  all  the  singed  and  chopped  pear  she  will  eat. 
Mr.  Ingle  was  feeding  when  his  place  was  visited.  The  quantity  chopped  that 
morning,  he  stated,  was  an  average  one,  and  weighed  35  lb.,  which  amount 
was  fed  twice  each  day.  The  cow  at  the  time  was  raising  a  calf  and  furnishing 
milk  for  the  family,  and  was  in  good  milking  condition.  This  shows  that  the 
amount  of  pear  fed  was  large.  The  ration  each  day  was  6  quarts  of  bran, 
2  quarts  of  cotton-seed  meal,  70  lb.  of  chopped  pear,  and  what  the  animal 
was  able  to  pick  up  on  very  short  range.  This  ration  is  kept  up  during  the 
year,  except  when  the  mesquite  beans  are  abundant,  when  no  pear  is  fed. 

Other  definite  testimonies  are  quoted  in  the  Bulletin. 

Some  Dairy  Rations  that  include  Pear. — This  is  dealt  with  at  p.  22  of 
U.S.  Bulletin  No.  74,  and  the  evidence  is  so  important,  and  has  such  a  direct 
application  to  Australia,  that  I  give  Dr.  Griffiths'  statements  in  full: — 

The  practice  of  feeding  dairy  cows  upon  a  partial  ration  of  pear  is  very 
common — indeed,  general — in  the  entire  region  of  the  lower  Rio  Grande,  and 
as  far  north  as  San  Antonio,  Texas.  The  necessity  for  feeding  this  plant 
depends  upon  the  condition  of  the  seasons.  When  the  winter  rains  are 
abundant  and  green  feed  is  plentiful,  no  pear  to  speak  of  is  fed ;  but  during 
a  dry  winter  it  is  resorted  to  as  the  most  economical  method  of  supplying  the 
succulence  so  essential  to  the  maintenance  of  a  good  flow  of  milk.  The  amount 
fed  depends  largely  upon  the  quantity  of  pear  available  and  the  labour  at 
hand  for  handling  it.  In  some  cases  which  have  come  under  the  writer's 
direct  observation  the  pear  has  been  hauled  6  miles  to  feed  to  dairy  cattle, 
and  it  is  as  much  prized  by  many  dairymen  as  any  other  part  of  their  feed 
stuffs. 

Mr.  J.  W.  Statcher  feeds  100  dairy  cows  regularly  for  three  or  four  months 
during  the  winter.  The  feeding  begins  when  the  leaves  fall  off  the  brush  in 
the  autumn,  and  continues  until  they  appear  again  in  the  spring.  The  ration 
for  a  cow  is  about  as  follows  : — Cotton-seed  meal,  2  lb. ;  cotton-seed  hulls,  8  lb. ; 
bran  of  wheat  or  rioe,  1  gallon;  singed  pear,  40  lb. ;  the  run  of  brush  pasture. 

Mr.    .1.    G.    Hagenson's   practice    does   not   differ   materially    from   that   of 

Mr.  Statcher.     Having  no  pear,  however,  he  buys  it  at  25  cents  per  load,  a 

load  consisting  of  about  2,000  lb.     His  cattle  get  a  ration  approximately  as 

.  follows  : — Bran,  9  lb. ;  cotton-seed  hulls,  10  lb. ;  singed  pear,  30  to  40  lb. ;  the 

run  of  dry  brush  pasture. 

In  order  to  secure  a  better  idea  of  the  practices  in  vogue  for  feeding  pear 
in  the  vicinity  of  San  Antonio  than  time  for  personal  inquiry  would  warrant, 
a  circular  letter  was  addressed  to  several  dairymen.     The  following  questions 
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and  answers  in  connection  with  the  above  discussion  give  a  good  idea  of  the 
practices  which  obtain  and  the  estimate  placed  upon  the  prickly  pear  of  the 
region  as  a  succulence  for  milk  production.  Answers  to  the  questions  proposed 
were  furnished  by  several  dairymen.  The  following  are  considered  typical, 
and  are  reproduced  here  practically  in  full :  — • 

1.  Do  you  feed  prickly  pear  to  your  dairy  herd?  How  many  years  has  this 
practice  been  followed  ? 

Answers. — (a)  During  the  winter  months  only,  (b)  I  do  in  winter ;  five  years, 
(c)  Yes;  for  fourteen  years,  (d)  Yes;  have  fed  on  and  on  for  a  number  of 
years,  (e)  Yes ;  during  the  winter  time ;  for  about  twelve  years.  (/)  I  have 
fed  prickly  pear  to  my  dairy  cows  for  nine  years. 

2.  How  long  did  you  feed  during  the  past  winter? 

Answers. — (a)  About  fourteen  weeks.  (6)  All  winter,  (c)  All  winter,  (cf) 
Did  not  feed  pear  last  winter  because  other  feeds  were  very  cheap,  (e)  Non© 
at  all.  (/)  Did  not  feed  during  the  past  winter,  on  account  of  having  moved 
to  a  place  where  it  was  inconvenient  to  get  it. 

3.  How  do  you  prepare  prickly  pear  for  feeding? 

Answer^. — (a)  Make  brush  fire  and  burn  thorns  oflE.  (b)  I  nse  a  pear  burner, 
(c)  Singe  the  thorns  off  and  cut  it  up.  (rf)  I  run  the  pear  through  a  pear 
cutter  and  mix  with  cotton-seed  meal  and  hulls,  (e)  Burn  the  thorns  off ;  then 
chop  in  SHiall  pieces.  (/)  I  first  burn  off  the  thorns  with  a  dry  brush  fire,  and' 
then  cut  into  small  pieces  with  a  large  carving  knife. 

4.  How  much  pear  do  you  feed  a  cow  each  day?  If  you  do  not  know  the 
exact  number  of  pounds,  estimate  it  as  closely  as  possible.  How  many  loads 
per  day  do  you  feed  to  how  many  cows? 

Answers. — (a)  I  feed  about  two-thirds  of  a  common  water  bucket  full  to  each 
oow  in  the  morning,  (b)  I  give  the  cows  as  much  as  they  can  eat  once  a  day. 
(c)  About  10  or  15  lb.  per  cow.  {d)  I  feed  1^  bushels  to  a  cow  each  day.  (e) 
One  load  of  about  3,000  lb.  lasts  sixteen  cows  about  three  days.  (/)  I  give  each 
oow  about  6  gallons  of  pear  cut  up  into  pieces  about  2^  inches  square. 

5.  What  other  feeds  do  you  give  the  cows  with  pear?  How  .much  of  each 
kind  of  feed  per  cow? 

Answers. — (a)  I  feed  cotton-seed  meal  and  bran,  (b)  Bran  and  cotton-seed 
meal,  (c)  One  quart  of  cotton-seed  meal,  1  peck  of  cotton-seed  hulls,  and  all 
the  cane  they  want,  (d)  One  quart  of  cotton  seed,  1  quart  of  cotton-seed  meal, 
and  20  lb.  of  hulls  per  day.  (e)  One  and  one-half  quarts  of  cotton-seed  meal, 
8  quarts  of  wheat  bran,  20  lb.  of  cotton-seed  hulls.  (/)  I  give  my  cows  10  lb. 
per  day  of  a  mixture  of  cotton  seed  and  wheat  bran,  in  addition  to  the 
6  gallons  of  prickly  pear. 

6.  Do  your  cows  have  the  run  of  any  pasture  while  you  feed  pear? 
Answers. — (a)  Yes.     (b)  Yes.     (c)  Yes.     (rf)  No.     (c)  Very  little.     (/)  Yes. 

7.  Do  you  consider  that  pear  influences  the  flavour,  odour,  or  quality  of 
the  milk  in  any  way? 

Answers. — (a)  It  does  if  fed  more  than  two^thirds  of  a  common  water  bucket 
full  to  each  oow  in  the  morning,  or  in  any  other  way.  Feeding  at  night 
affects  the  odour  of  the  milk  slightly  and  gives  butter  a  pale  colour,  (b)  It 
increases  the  quantity  of  milk  40  per  cent,  (c)  It  does  not  affect  the  flavour 
or  colour,  but  it  may  reduce  the  weight  or  richness  of  it.  It  increases  the 
quantity,  (d)  No;  I  do  not  think  it  influences  the  flavour,  odour,  or  quality 
of  the  milk  at  all  when  fed  as  I  have  mentioned,  (e)  When  too  much  pear  is 
fed,  and  not  enough  solid  feed,  the  milk  has  a  peculiar  odour,  is  very  poor  in 
quality,  and  blue  in  colour.  (/)  Prickly  pear  does  not  injure  the  flavour  of  the 
milk.     It  increases  the  flow.     Cattle  are  very  fond  of  it. 

8.  Do  you  have  pear  in  your  pastures,  or  do  you  buy  it?  If  you  buy,  how 
much  do  you  pay  per  load? 

Answers. — (a)  I  have  it  my  pastures,  (b)  I  have  pear  in  my  pastures,  (c) 
Yes.  (d)  I  buy  it  at  25  cents  per  load  and  haul  it  myself,  (e)  I  buy  my  pear ; 
it  costs  me  25  cents  per  load  of  3,000  lb.  I  haul  it  myself.  (/)  1  have  pear  in 
my  pastures. 

9.  What  is  your  estimate  of  the  value  of  pear  for  milk  production  ? 
Answers. — (a)  I  consider  pear  very  valuable  as  a  feed,  and  it  is  a  good  milk 

producer.     It  is  very  healthful  to  be  fed  with  cotton-seed  meal,  &c.     (b)  (No 
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answer),  (c)  It  is  far  ahead  of  any  kind  of  hay  or  forage,  and  mixed  with 
meal  or  bran  nothing  can  beat  it.  (d)  It  is  a  good  milk  and  butter  producer. 
(e)  A  Tery  good  feed  when  you  have  no  roughage.  (/)  It  does  not  pay  to  buy 
pear  unless  hay  is  scarce  and  dear.  "When  sorghum  hay  is  only  $7"50  per  ton, 
as  it  is  now,  hay  is  cheaper  than  pear  at  25  cents  per  load  when  you  have  to 
haul  and  burn  it. 

10.  After  a  crop  -of  pear  has  been  cut,  how  many  years  will  it  take  for 
another  crop  to  grow  on  the  same  land? 

Ansuiers. — (a)  About  two ;  but  this  will  depend  a  good  deal  on  the  season. 
Pear  burners  are  discarded  by  some,  for  the  reason  that  they  destroy  the  plant. 
(h)  The  pear  begins  to  grow  the  following  year,  (c)  Three  years,  (d)  It  takes 
from  three  to  five  years  to  make  good-sized  pear,  (e)  1  do  no  know,  but 
think  about  two  years.     (/)  About  two  years. 

It  is  very  diflBcult  to  formulate  a  definite  opinion  regarding  the  effect  of 
pear  upon  the  quality  of  milk.  There  appears,  however,  to  be  a  very  well- 
established  opinion  that  it  produces  blue  milk  if  not  fed  with  concentrated 
feeds.  There  seems  to  be  a  great  diversity  of  opinions  regarding  the  flavour 
of  milk  from  pear-fed  cows.  Many  maintain  stoutly  that  it  produces  a 
slightly  bitter  taste,  which  is  less  noticeable  when  a  good  ration  of  corn  (maize) 
or  cotton-seed  meal  is  added,  while  others  defy  tests  that  will  detect  in  any 
way  pear  milk  from  any  other  except  by  its  poorer  quality  in  cases  where 
the  amount  of  pear  fed  is  large  and  the  entire  ration  is  of  low  nutritive  value. 
Personally  the  writer  has  been  unable  to  verify  any  of  these  opinions. 

In  the  New  Mexico  Bulletin  No.  78  (1911),  which  is  a  very  valuable 
bulletin  on  prickly  pear,  at  p.  19  we  have  statements  as  to  its  value  for 
milch  cows,  although  it  is  stated  that  they  have  much  more  experience  in 
Texas.    Following  are  two  of  them : — 

Another  use  of  cacti,  which  is  of  particular  importance  in  New  Mexico,  is  as 
a  part  of  the  ration  for  milch  cows,  especially  for  dairy  stock.  No  very  satis- 
factory pasture  grass  for  this  purpose  has  yet  been  discovered  in  our  State, 
and  the  result  is  that  most  milch  cows  are  fed  on  dry  feed  the  year  around, 
and  many  of  them  never  go  out  of  the  corral.  For  such  stock  a  cactus  patch 
offers  a  much  needed  succulent  feed  and  equally  needed  exercise  in  gathering 
it.  Dairymen  in  Texas  have  been  using  such  cactus  pastures  with  excellent 
results  for  a  number  of  years.  The  cactus  is  to  be  fed  as  part  of  the  ration 
only,  and  part  of  it  should  be  fed  chopped  and  mixed  with  the  grain  feed  at 
the  regular  feeding  time. 

There  is  probably  not  a  farm  or  a  dairy  in  this  State  on  which  a  small  area 
of  land  could  not  be  profitably  used  as  a  cactus  patch  for  the  milch  cows.  If 
this  were  properly  chosen  it  need  not  be  valuable  land,  since  the  cacti  will  grow 
on  land  too  rough  for  ordinary  farming  operations. 

Once  more  we  wish  to  emphasise  the  fact  that  the  great  value  of  this  plant 
as  a  source  of  succulent  feed,  as  well  as  for  roughage,  lies  in  its  ability  to  take 
up  water  whenever  it  can  get  it,  and  utilise  nearly  all  of  it  for  making  forage. 

Experience  has  shown  that  cattle  prefer  the  older  joints  to  the  young, 
leathery  ones ;  that  they  will  eat  frozen  ones ;  that  they  learn  to  enjoy  the 
feed;  that  the  spines  of  chopped  cactus  bother  them  very  little  when  fed  with 
other  roughage ;  that  after  they  learn  to  eat  the  cactus  they  will  work  on  the 
spiny  unsmged  plants,  thus  demonstrating  that  the  spines  bother  them  v«ry 
little.  Another  advantage  of  this  feed  as  a  succulent  portion  of  a  ration  is 
that  it  is  at  its  very  best  for  feeding  purposes  in  the  winter  time,  when  other 
succulent  feed  is  scarce  or  entirely  lacking. 

Under  the  heading  "  Prickly  pear  for  Dairy  Cows,"  Mr.  E.  W.  Morse,  of 
the  Department  of  Agriculture,  Queensland,  in  a  letter  to  the  Breeders 
Gazette,  copied  in  the  Victorian  Journal  of  Agriculture  for  February,  1915, 
p.  103,  quotes  the  favourable  experience  of  the  United  States  Department 
of  Agriculture  (Dairy  Division)  in  regard  to  the  use  of  the  pear  in  Texas. 

A  Pear-eatvng  Cow. — Some  years  ago  an  English  gentleman,  who  had 
lived  forty  years  in  Southern  Italy,  called  upon  me  and  we  examined  the 
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prickly  pears  in  the  Botanic  Gardens  together.  He  informed  me  that 
Opuntias  are  especially  common  in  Sicily,  Sardinia,  the  Island  of  Capri, 
Naples,  and  the  Gulf  of  Salerno.  They  form  an  important  item  in  the 
husbandry  of  South  Italy,  cows  being  regularly  fed  upon  them  and  stony 
or  bad  land  utilised  for  their  culture.  The  spinescent  forms  are  grown  for 
ornament,  but  the  great  majority  are  the  so-called  Indian  Fig  or  Opuntia 
ficus-indica,  which  produces  a  fruit  used  by  man,  while  the  spines  and 
spinules  are  fewer  than  in  most  species.  He  made  the  observation  that 
they  have  evolved  a  very  good  pear-eating  cow,  which,  he  stated,  was  a 
cross  between  the  Holstein  and  Jersey;  it  was  surprising  to  see  to  what 
extent  these  animals  could  eat  prickly  pear  without  their  mouths  becoming 
inflamed  as  would  have  become  those  of  ordinary  cattle.  The  statement 
appears  to  be  of  sufficient  interest  for  further  inquiry. 


Pop  Corn  Variety  Trial,  1919-20. 

A  TRIAL  of  different  varieties  of  pop  com  was  made  last  season  on  the  farm 
of  Mr.  T.  Smith,  Tuggerah.  The  season  was  extremely  good,  and  scarcely 
at  any  time  during  the  growth  was  there  a  deficiency  of  moisture  in  the 
soil.  The  soil  on  which  the  experiment  was  conducted  is  not  a  rich  one, 
being  typical  of  much  of  the  somewhat  flat  land  in  the  district,  which  is 
mainly  used  for  dairying  and  the  growth  of  attendant  summer  and  winter 
fodder  crops— maize,  sorghum,  oats,  wheat,  &c.  A  fertiliser  mixture  con- 
sisting of  equal  parts  of  supfrphosphate  and  blood  and  bone  was  applied  at 
the  rate  of  2  cwt.  per  acre,  though  Mr.  Smith  has  demonstrated  since  to  his 
own  satisfaction  that  the  departmental  recommendation  of  a  fertiliser 
mixture  consisting  of  equal  parts  of  superphosphate  and  bonedust  without 
any  blood  will  give  better  results. 

Sowing  was  made  on  8th  October,  1919,  and  the  earliest  variety,  Black 
Beauty,  was  fit  to  pull  in  less  than  four  months,  the  latest  of  the  other 
varieties  being  ready  nearly  a  month  afterwards.  The  average  height  of 
growth  ranged  from  5  feet  in  Black  Beauty  to  8  feet  in  Mapledale  Prolific, 
the  growth  of  the  latter  variety  being  the  best  the  writer  has  yet  seen  in 
this  State. 

The  following  are  the  results  : — 


Variety. 

Yield  per  acre, 
bus.    lb. 

Variety. 

Mapledale  Prolific  ... 

...     o4       0 

Page's  Striped  Rice 

White  Rice 

...     46       6 

Red  Beauty  ... 

Quren's  Golden 

...     41       6 

Silver  Lace  ... 

...     3n     45 

Average    . 

Black  Beauty 

..      37     34 

ield  per  acre. 

bus. 

,    lb. 

36 

0 

•29 

50 

...     40     36 

An  average  yield  of  40  bushels  per  acre  may  be  regarded  as  highly  satis- 
factory. These  are  the  best  yields  yet  produced  in  the  State  with  pop  corn, 
and  they  show  that  this  crop  prorai.ses  to  be  highly  profitable  for  a  few 
growers  who  will  seize  the  opportunity  that  is  offered.  The  pop  corn  manu- 
facturers in  Sydney  were  oflFering  £1  per  bushel  for  pop  corn  at  the  time  of 
the  latest  inquiry,  and  one  firm  stated  their  willingness  to  give  22s.  6d.  per 
bushel  for  Black  Beauty  variety.— H.  Wenholz,  Inspector  of  Agriculture. 
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Dairy  Produce  Factory   Premises  and 
Manufacturing  Processes^ 

The  Application  of  Scientific  Methods  to  their 
Examination. 

[Concluded  from  page  4S9  ] 


L.  T.  MacINNES,  Dairy  Expert,  and  H.  H.  RANDELL,  Assistant  to  the  Biologist. 

Example  4. 
In  the  previous  examples  it  has  been  demonstrated  how  butter  and  other 
dairy  produce  can  be  and  are  contaminated  by  bacterial  agencies,  which 
undo  all  the  benefits  derived  from  tlie  neutralisation  and  pasteurisation  of 
the  cream.  Tiie  manufacturing  company  in  each  instance  had  gone  to  con- 
siderable expense  in  installing  and  operating  a  pasteurising  plant,  and  the 
manager  and  his  subordinates  had  dpvuted  much  time  and  effort  to  improving 
.their  knowledge  in  order  to  manufacture  the  best  quality  butter — one  that 
would  not  only  be  of  choicest  grade  for  immediate  consumption,  but  would 
remain  so  after  a  considerable  period  of  storage.  They  desired,  in  fact,  to 
produce  a  choicest  grade  article  suitable  for  exporting  overseas,  or  for  long 
storage  for  winter  requirements. 

It  has  been  shown  how  these  efforts  were  rendered  unavailing,  and  that  the 
official  butter  grade  certificates  disclosed  that  the  quality  had  either  already 
deteriorated  or  was  rapidl}'  doing  so,  in  spite  of  everything  that  C'uld  be 
thought  of  to  remedy  matters. 

In  each  case,  however,  practical  bacteriological  examinations,  carried  out 
in  a  tliorough  and  systematic  manner,  have  solved  what  seemed  to  the 
managers  most  difficult  problems.  The  value  to  the  industry  of  science  thus 
practically  directed  in  the  manufacture  of  dairy  province  has  been  so 
clearly  demonstrated  and  put  on  such  a  sound  basis,  that  general  interest 
has  been  created  on  the  part  of  those  employed  in  dairy  produce  factories. 
So  great  has  this  interest  become,  that  the  Dairy  Branch  has  repeated 
requests  from  managers  that  their  factories  should  be  visited  for  the  purpose 
of  similar  investigations  being  carried  out.  These  applications  will  be  acceded 
to  as  soon  as  a  favourable  opportunity  occurs,  but  meantime  these  articles 
(and  also  lantern  lectures  based  on  the  results  of  the  examinations  therein 
described)  have  been  the  means  of  awakening  those  engaged  in  the  manufacture 
of  dairy  products  to  the  important  part  that  bacteria  take — for  good  or  for 
the  reverse — in  the  various  manufacturing  processes  that  arc  necessary  to  the 
production  of  high-class  butter  and  other  products  of  milk,  all  of  which  may 
be  classed  as  more  or  less  perishable. 

The  important  part  the  factory  buildings  and  surroundings  play  in  causing 
inferior  quality  has  been  made  evident  in  each  of  the  examples  already  given. 
So  far  the  factories  described  have  been  built  many  years — in  two  cases  they 
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were  very  badly  planned  in  the  first  instance  for  the  purpose  for  which  they 
were  intended,  and  in  the  first  case,  neglect  had  accentuated  these  bad 
features  until  the  whole  premises  had  become  nothing  else  than  a  means  for 
distributing  harmful  organisms,  thereby  enormously  re-infecting  at  every 
stage  of  manufacture  either  the  cream  or  butter. 

The  moral  it  has  been  our  endeavour  to  point  is  the  need  of  the  utmost 
watchfulness  and  care  on  the  part  of  those  controlling  these  factories  in  order 
to  guard  against  re-infection,  and  the  nullification  of  all  the  labour  and 
expense  involved  in  killing  the  dormant  or  undeveloped  contamination  which 
is  to  be  found  to  a  greater  or  less  extent  in  every  can  of  cream  or  milk  as  it 
is  delivered  from  the  farm  to  the  factory.  The  dangers  arising  from  the  use 
of  bad  starters  were  shown  in  Example  2,  and  the  need  of  a  pure  water 
supply  in  Example  3.  We  have  also  striven  to  drive  home  the  need  of 
having  properly  constructed  premises  for  carrying  out  the  manufacture  of  an 
article  so  susceptible  to  outside  and  surrounding  influences  as  milk  and  its 
products. 

It  has  been  thought  that  it  would  be  advisable  to  end  this  present  series 
of  articles  with  a  description  of  the  most  modern  and  best  constructed  and 
planned  butter  factory  in  New  South  Wales. 

This  factory  was  only  opened  for  use  some  fifteen  months  before  we  made 
our  examination.  It  was  planned  to  admit  the  maximum  of  light,  to  provide 
thorough  ventilation,  and  to  eliminate,  as  far  as  possible,  all  overhead  floors, 
beams,  pipes,  &c.,  which  act  as  collectors  and  distributors  of  dust  and  germs. 
Much  attention  was  given  to  the  matter  of  drainage  and  keeping  the  inside 
of  the  premises  clean.  The  walls  in  the  manufacturing  rooms  were  lined  with 
white  opalite  tiles,  and  all  woodwork  was  covered  with  white  enamel  paint 
brought  to  a  high  finish.  Beside  having  windows  round  the  walls,  light  was 
freely  admitted  into  each  room  through  the  roof  by  means  of  reinforced 
corrugated  opaque  glass  sheets  ;  the  ceiling,  which  was  also  painted  with 
white  enamel,  followed  the  contour  of  the  roof,  openings  being  made  to 
correspond  with  the  glass  parts,  and  along  the  ridges  of  the  roofs  ventilators 
were  installed. 

A  good  idea  of  the  whole  structure,  both  inside  and  outside,  can  be  gathered 
from  the  accompanying  illustrations.  In  planning  this  factory  the  saving  of 
labour  was  always  kept  in  view.  The  total  cost  came  to  over  £10,000,  but 
the  interest  on  this  outlay  has  been  more  than  met  by  the  saving  in  labou  r 
and  the  improvement  in  quality  that  took  place  immediately  the  new  premises 
were  occupied.  Previous  to  this  it  took  thirteen  men  to  cope  with  the  work  ; 
now — with  an  increased  output — nine  are  sufficient,  with  an  individual 
minimum  wage  of  £3  ITs,  6d.  per  week.  yFurther,  the  change  from  the 
old  delapidated  factory  brought  about  a  simultaneous  improvement 
in  the  quality  of  the  butter  turned  out — an  improvement  worth  about  3s.  per 
cwt.  based  on  the  condition  of  sales  made  under  the  imperial  contract.  It 
will  be  seen  that  the  action  of  the  directors  in  erecting  this  modern  factory 
has  been  fully  justified,  and  it  has  proved  a  most  profitable  undertaking  to 
those  engaged  in  dairying  in. that  district.     The  factory  is  ideally  situated 
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Aeld  Agar  Plate,  atmospheric  exposure  for  2i  minutes  In  the  oream 

receiving  room  of  a  modem  factory.  [Original.] 


Aoid  Agar  PlatiBi  afmosirlieric  exposure  for  2J  minutes  in  the  butter  room 

of  a ;modern  factory,  [Original.] 
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D3 


Lltmui  LMtoie  Agar  Plate,  atmospherio  exposure  for  2i  minutes  in  the 

attemperator  riom  of  a  modern  f  ictoty.  [Original.! 


Agar  Plate,  atmospheric  exposure  for  2i  minutes  In  the  cheese-making 

room  of  a  modern  factory.  [Original.] 
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Litmus  Lactose  Agar  Phte,  atmospheric  exp}sure  for  3  minutes  in  the 
cold  room  o(  a  modern  fictory. 
Note  tlio  liirjjc!  number  of  luoiikis.  [Origin:il. 


D6 


AcidiPlate  Culture  of  butter  wash-water  (dilution  1  to  10). 


[Original.] 
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Bntter-maklng  Room  in  a  Modern  Factory 
Ample  provision  has  been  made  for  light,  ventilation,  and  sanitation. 
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Cheese-making  Boom  in  a  Modern  Factory. 
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from  ^he  points  of  view  of  sanitation  and  purity  of  atmosphere.  It  fronts  a  tidal 
river,  and  is  bordered  on  the  other  three  sides  by  green  fields.  The  plate 
developed  from  a  2|  minutes  exposure  under  the  cream  vat  j)latform,  which  is 
open  to  and  on  the  same  level  as  the  churn  room,  gave  no  evidence  of  moulds 
or  bacteria  being  present.  The  methods  of  making  these  exposures  were 
similar  to  those  described  in  previous  articles,  and  the  results  showed  that 
the  premises  and  surroundings  were  remarkably  free  from  infection—  with  one 
exception.  The  plate  D5 — three  minutes  air  exposure  in  the  cold  room — 
shows  that  this  room  was  much  infected  with  mould.  Mould  was  also  found 
on  the  timber  used  for  making  butter-boxes,  having  evidently  been  brought 
into  the  factory  from  the  timber  mill  and  box  factory.  The  room  where  this 
timber  was  stored  in  shooks,  and  wliere  the  butter-boxes  were  put  together, 
adjoined  the  butter-making  room,  and  an  exposure  made  in  the  current  of 
air  flowing  between  the  door  from  this  room  to  the  outlet  on  the  opposite  side 
of  the  churn  room  also  showed  the  presence  of  mould  organisms  in  numbers, 


A  well-planned  modern  Butter  and  Cheese  Vaotory  on  a  Northern  River. 

while  the  plates  exposed  on  either  side  of  this  draught  showed  little  or  no 
growth — thus  demonstrating  how  the  spores  were  being  carried  right  through 
the  building  and  out  the  other  side  by  the  wind,  after  having  been  disturbed 
in  the  box  room,  perhaps  while  the  infected  timber  was  being  shifted  or 
while  the  diflFerent  pieces  were  being  nailed  together.  Possibly  the  force 
of  the  wind  off  the  river  was  sufficient  to  lift  the  spores  off  the  colonies  growing 
on  the  wood,  without  the  latter  being  moved  at  all.  The  boxes,  after  being 
filled  with  butter,  were  carried  into  the  cold  room  and  stacked  almost  to  the 
height  of  the  ceiling.  At  the  time  of  examination  this  room  was  almost 
filled.  In  putting  the  boxes  on  the  tiers,  mould  spores  would  be  dislodged,  and 
they  were  in  the  air  at  the  time  the  exposure  was  made,  with  the  result  shown 
in  D5.  The  manager  of  the  factory  was  notified  as  soon  as  possible  of  what 
was  taking  place,  and  advised  to  close  or  re-arrange  the  connection  between 
the  timber  storeroom  and  the  manufacturing  portions  of  the  building,  and  to 
have  the  cold  room  emptied  as  soon  as  could  be  arranged  so  as  to  thoroughly 

B 


566  Agricultural  Gazette  of  N.S.W.  [Aug.  2,  1920. 


fumigate  it  or  gpray  with  formalin.  He  wjis  also  advised  to  destroy  the, 
•moulds  then  on  the  butter-box  timber  before  making  up  more  boxes.  It  is 
understood  these  suggestions  have  been  given  effect  to. 

This  is  a  striking  illustration  of  how  easily  the  newest  and  best  planned 
dairy  produce  factory  premises  may  be  infected,  and  shows  what  an  amount 
of  watchfulness  and  care  is  necessary  to  keep  everything  connected  with 
the  manufacture  of  dairy  produce  free  from  sources  of  contamination.  The 
factory  manager  must  be  ever  on  guard  against  re-infection. 

Water  used  in  Manufacturing  Butter. 

In  the  present  example  the  plate  D6  indicates  a  water  of  unexceptionable 
purity,  judging  by  the  small  bacteriological  count.  This  is  in  marked 
contrast  to  other  waters  examined,  notably  in  Examples  Nos.  2  and  3 
described  in  the  previous  articles.  In  the  present  case  the  water  is  obtained 
from  a  spring  near  the  surface,  the  current  draining  rapidly  into  an 
excavated  reservoir  through  a  bed  of  water- worn  coarse  quartz  gravel  and 
sand.  This  reservoir  is  situated  about  half  a  mile  from  the  factory,  to 
which  the  water  is  brought  through  galvanised  iron  pipes  by  pumping. 
Good  though  this  water  is,  it  n)ight  be  still  further  improved  by  filtering,  in 
order  ~  to  free  it  from  sedimentary  matter  which  will,  as  time  goes  on, 
accumulate  more  and  more  in  such  a  length  of  pipe  line. 

While  on  the  subject  of  butter-wash  waters,  it  may  be  of  interest  to 
mention  the  case  of  another  butter  factory  which  had  been  in  trouble  for 
some  time  through  the  bad  keeping  quality  of  the  product  turned  out. 
This  is  one  of  the  several  cases  recently  investigated  and  remedied  to  the 
satisfaction  of  the  manufacturing  company.  Samples  of  water  (taken  from 
the  source  of  supply — a  well)  were  examined  and  found  to  be  heavily 
polluted,  among  other  organisms  present  being  members  of  the  coli  and 
proteus  groups — evidence  of  surface  contamination.   ■ 

The  manager  of  the  company,  on  being  advised  of  the  results  of  the  first 
examination,  caused  shaft.-?  to  be  sunk  in  various  directions  round  and 
more  or  less  distant  from  the  factory.  Samples  of  the  water  thus  obtained 
were  sent  to  the  Department,  and  on  examination  they  were  found  to  be 
similarly  infected  to  the  sample  first  sent  in.  On  inquiry  it  was  ascertained 
that  this  factory  is  situated  in  the  midst  of  low-lying  swampy  country,  the 
underground  supplies  of  water  evidently  having  soaked  through  the  surface 
soil.  The  directors  of  the  company  have  now  decided  to  remove  the  factory 
to  a  site  where  a  purer  water  supply  can  be  obtained — a  commendable  step. 

A  good  water  supply  is  an  absolute  essential  to  the  manufacture  of  good 
butter.  ISTow  that  pasteurisation  has  been  generally  adopted  in  order  to 
kill  off  or  prevent  the  development  of  injurious  organisms  that  have  obtained 
access  to  the  milk  or  cream,  it  is  manifestly  the  height  of  folly  to  allow  a 
fresh  infection  to  take  place  by  washing  the  butter  in  the  churns  with  con- 
taminated water.  A  water-filtering  plant  should  form  part  of  the  equipment 
of  every  factory.  In  the  majority  of  cases  it  would  remedy  matters  ; 
if  not,  a  new  and  clean  supply  should  be  obtained  if  at  all  possible.  Even  if 
the  factory  had  to  be  removed,  it  would  be  an  expenditure  well  undertaken. 
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The  Score  Card  in  Judging  Live  Stock* 


H.  W.  POTTS,  F.C.S.,  F.L.S.,  Principal,  Hawkesbury  Agricultural  College. 

It  is  difficult  to  define  the  qualifications  of  a  good  judge,  and  not  an  easy- 
task  to  become  one.  The  truth  of  the  old  axiom  is  readily  admitted  that 
judges  are  born,  not  made. 

Actual  and  ripened  experience  in  judging,  associated  with  natural  instincts, 
balanced  reasoning  power,  quick  perception,  patience,  confidence,  honesty  and 
firmness  of  purpose,  combine  to  inake  a  reliable  judge — one  who  will  gain  the 
esteem  of  competitors. 

Considerable  misapprehension  exists  as.  to  the  proper  use  of  the  score 
card.  It  has  been  advocated  for  use  by  judges  in  the  show  ring,  but  it  is 
out  of  place  both  on  the  show  ground  and  in  the  sale  ring.  It  is  of  no 
assistance  in  finally  enabling  a  competent  judge  to  determine  the  relative 
positions  of  two  or  more  animals  in  the  allocation  of  prizes. 

-Score  cards  have  been  designed  by  stud  societies  and  teachers,  however,  to 
form  standards  of  merit  and  to  express  numerically  the  degree  of  perfection 
in  each  part. 

The  judge  may  use  the  card  as  a  basis  to  enable  him  more  precisely  to 
arrive  at  the  various  points  of  merit  in  a  systematic  manner.  In  this  con- 
nection it  materially  assists  him  more  clearly  to  explain  to  competitors  the 
reasons  for  his  awards,  and  thus  establish  an  educational  influence. 

Where  the  score  card  is  distinctly  serviceable  is  in  training  students  to 
judge  in  the  classroom  and  stockyard.  The  study  of  the  animal  before  it  is 
estimated  according  to  the  points  outlined  on  the  score  card  is  essential,  but 
the  constant  practice  in  scoring  trains  the  eye,  strengthens  the  natural 
powers  of  judging,  stimulates  an  accurate  sense  of  observation  and  balance, 
and  makes  the  study  attractive.  With  such  training,  it  is  possible  to  acquire 
a  reputation,  and  thus  the  student  becomes  a  valuable  asset  in  his  district. 

In  order  to  place  the  use  of  the  score  card  on  a  proper  footing,  and  to 
bring  out  its  practical  application  in  developing  judging  on  more  thorough 
lines,  the  Council  of  the  Royal  Agricultural  Society  of  New  South  Wales 
wisely  determined  to  design  and  introduce  a  series  of  competitions  at  the 
I'ecent  Easter  show.  Its  chief  aim  was  to  stimulate  technical  education  in  this 
direction  for  students  attending  agricultural  colleges  and  high  schools  ;  also 
to  train  farmers'  and  graziers'  sons  as  beginners  in  the  art  of  judging.  It 
often  proves  a  valuable  means  of  discovering  latent  ability. 

The  section  worked  admirably.  The  competitions  proved  interesting  to 
both  students  and  spectators,  arousing  a  true  spirit  of  rivalry  among  the 
youtljful  contestants,  who  realised  the  aims  of  the  Society  and  appreciated 
its  action.  .  ' 
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The  score  card  defines  the  official  standard  of  excellence,  and  clearly  states 
the  normal  appearance,  significance,  location,  and  value  of  each  part  and  its 
bearing  on  function.  Each  part  of  the  animal  is  examined  and  valued  in 
contrast  with  the  standard  of  excellence. 

Prior  to  using  the  card,  personal  investigation  should  be  employed.  The 
eye  of  the  student  is  the  most  potent  factor  in  determining  first  impressions. 
Should  the  subject  for  judging  be  a  horse,  then  the  student  subjects  him  to 
keen  scrutiny  and  views  him  critically  from  every  htandpoinc,  both  at  rest 
and  in  action,  taking  pains  to  detect  and  note  points  of  merit  as  well  as 
demerit. 

Quality,  style,  conformation,  temperament,  soundness,  action,  and  other 
features  all  have  to  be  estimated.  In  support  of  the  eye's  examination  the 
hand  may  be  used  to  confirm  suspicions,  or  define  a  quality  or  fault.  This 
is  followed  by  filling  in  the  column  of  points  in  the  score  card  in  contrast 
with  that  giving  standard  points. 

It  is  good  practice  first  to  detect  and  estimate  the  prominent  defects,  and 
in  doing  so  to  adopt  a  general  rule  never  to  deduct  more  than  one-half  the 
points  or  50  per  cent.,  or  less  than  a  quarter-point.  A  perfect  animal 
scores  TOO  points,  a  choice  one  approximately  90  points,  and  a  good  animal 
not  less  than  80  points.  The  class  in  which  a  horse  is  placed  indicates 
his  use — such  as  draught,  harness,  or  saddle  horses.  The  economic  use  of 
each  should  be  noted.  Skill  and  confidence  can  only  be  attained  in  the  use 
of  th«  score  card  by  constant  practice,  not  only  in  scoring  of  breeds,  but 
also  in  scoring  animals'  of  different  ages  in  one  class  and  noting  features  and 
parts  where  they  dirter  from  mature  animals. 

When  the  pupil  has  reached  the  stage  of  efficiency  shown  to  be  of  sufticient 
merit  then  the  score  card  may  be  rejected. 

To  briefly  summarise,  it  will  be  seen  that  the  score  card  is  used  for 
educational  and  cultural  influence  to  enable  the  student,  with  precise  steps 
and  in  logical  order,  to  detect  and  assemble  the  values  of  desirable  qualities 
as  well  as  faults,  and  to  record  figures  representing  the  degree  of  perfection 
in  each  part  or  section.  This  encourages  the  habit  of  methodical  and  keen 
observation,  the  art  of  quick  perception,  and  the  acquisition  of  mental 
impressions. 

Under  this  system  of  teaching  efficiency  must  grow,  rapidly,  and  a  higher 
range  of  thoroughness  be  acquired. 

By  constant  use  of  the  card  the  student  is  trained  to  make  methodical  and 
defined  observations,  and  his  mental  impressions  are  corrected  and  reinforced  ; 
he  gains  confidence,  and  eventually  emerges  as  a  judge  competent  to  explain 
to  a  critical  audience  of  competitors  the  reasons  for  his  awards  It  is  not 
in  any  degree  suggested  that  the  score  card  should  supersede  or  alter  existing 
methods  in  judging.  The  score  card  may  be  looked  on  primarily  as  an 
aid  to  training  the  student,  and  to  ascertaining  his  capacity  for  assuming  the 
responsible  duties  of  a  judge. 
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The  PriMwinnen  of  tha  Score  Card  Judging  Competition  at  the  Easter  Show,  1920. 
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The  necessity  for  placing  judging  on  a  more  scientific  basis  is  being  felt  all 
over  the  world.  Stock  and  produce  of  all  classes  are  improving  in  quality 
and  character,  and  the  task  of  securing  competent  judges  is  felt  in  every 
direction,  so  that  the  move  made  by  the  Royal  Agricultural  Society  of  New 
South  Wales  to  encourage  our  young  people  to  render  themselves  competent 
is  distinctly  meeting  a  public  demand. 

The  accompanying  score  card  for  a  Clydesdale  stallion  is  in  use  at 
Hawkesbury  Agricultural  College,  and  is  reproduced  in  the  hope  that  it 
will  be  of  use  to  students  and  others  who  have  not  access  to  the  methods 
adopted  at  this  institution. 

HAWKESBURY  AGRICULTURAL  COLLEGE  STUDENT'S  SCORE  CARD. 
CLYDESDALE  STALLION. 


SCALE  OF  POINTS. 


Maximum 
Points. 


Student's 
Estimate. 


Instruc- 
tor's 
Estimate. 


GENERAL  APPEARANCE— 16  points,  as  under:— 

1.  WEIGHT  (according  to  age) 

2.  SYMMETRY— Broad,  clear  outline  ;  massive  and  well  proportioned  ;  game 

and  active,  with  smart  distinguished  bearing 

3.  QUALITY— Fine,  clean  bone,  ample  substance  ;  silky  feather,  not  profuse  ; 

well-defined  tendons  and  good  skin  

4.  TEMPERAMENT— Alert,  docile  disposition,  energetic  and  tractable 

HEAD  AND  NECK-7  points,  as  under:— 

5.  HEAD— Moderate  size,  well  carried,    full   broad  forehead,    tapering  up 

towards  the  Imse  of  the  ears,  flat  face        ■ 

6.  EYE— Full,   placid,  round,  bright,  with  an  expression  of  kindliness  and 

vigour 

7.  MUZZLE— Wide,    rather  square  ;    roomy,  open  nostrils  ;    neat,  muscular, 

elastic  lips  

8.  EARS — Long,  fairly  large,  set  smartly        

9.  LOWER  JAW— Deep,  broad,  angles  wide,  space  between  free  and  clean  for 

windpipe 

10.  KECK — Strong,  muscular,  medium  length,  showing  more  crest  than  other 

breeds  ;  large  windpipe  and  fine  throat  latch 

FOREQUARTERS— 22  points,  as  under:— 

11.  SHOi'LDEKS— Strong,  muscular,  moderately  sloped,  with  broad  bearing 

surface,  and  close  topped       

12.  ARM — Strongly    muscled,    short,    thrown  forward,    keeping  the   foreleg 

straight  and  well  under  the  chest   . .         . .        

13.  FOREARM— Muscular,  broad,  and  long 

14.  ELBOW — Strong,  clean,  and  set  close  into  the  body 

15.  KNEES— Large,  flao,  straight,  and  deep 

16.  CANNONS-Strong,  dense,  flinty  bone,  viewed  from  front  or  side  tapering 

towards  the  back  of  the  leg  ;  tendons  hard,  thick,  clean,  and  distinct 

17.  FETLOCKS— Large,  wide  and  strong  

18.  PASTERNS— Long,  sloping  and  strong 

19.  FEET — Synmietrical,  solid,  large,  round,  squarely  placed ;  heels  wide  and 

clearly  defined  ;  horn  dense,  soles  concave,  bars  strong  and  large,  frogs 
elastic  ;  coronets  wide  and  round  in  proportion  to  the  legs ;  the  hoofe 
should  spread  as  they  descend  from  the  coronet 

20.  LEGS — Normally  placed  and  straight,  neither  inclining   inwards  or  out- 

wards at  the  knee.  To  test  this  from  a  front  view,  suspend  a  plumb-line 
from  the  point  of  the  shoulder  ;  it  should  fall  opposite  the  centre  of  the 
knee,  cannon,  pastern  and  hoof.  At  the  side,  a  plumb-line  dropping  from 
the  centre' of  the  elbow  joint  should  fall  opposite  the  middle  of  the  knee, 
pastern  joint,  and  back  of  hoof.  There  should  be  a  fine  growth  of  soft, 
silky,  straight  hair,  forming  a  fringe  from  the  back  of  the  knee  down  the 
leg  to  the  pastern  joint.  The  front  of  the  leg  and  fetlock  joint  must  be 
clean  and  smooth  

BODY— 8  points,  as  under  :— 

21.  CHEST— Well-developed,  wide,  low,  capacious  and  deep,  with  a  large  girth, 

high  withers  and  full  bosom  .. 

22.  RIBS — ^Fore-ribs  well  sprung  and  deep,  giving  ample  room  for  heart  and 

lung  action  ;  back  ribs  deep,  round  and  well  let  down,  forming  a  round 
barrel  and  short  coupling 

23.  BACK — Short,  level,  broad  and  muscular 

24.  LOIN — ^Wide,  level,  short  and  muscular 
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STUDENT'S  SCORE  CARD.     CLYDESDALE  ST AUAOlii— continued. 


SCALE  OF  POINTS. 

Maximum 
Points. 

Student's 
Estimate. 

Instruc- 
tor's 
Estimate. 

HIND-qUAKTERS— 83  points,  as  under  :— 

25  *IIIPS — The  bones  well  aoart,  synimetrical  and  smooth 

2 

2 
2 
2 
2 

S 

2 
1 
2 

6 
4 

8 
6 

26.  CROUP — Level,  muscles  strongly  developed,  tail  well  s«t  on  and  oarried 
freely                 . .                  . . 

27.  STIFLES — Strong,  muscular  and  well  apart         



28.  QUARTERS — Well-turned,  broad,  deep,  heavily  muscled,  and  low  set 

29.  GASKIN8  OR  LOWER  THIGHS— Prominent, Jong,  wide,  and  muscular    . . 

30.  HOCKS — Points  well  defined  and  clean  cut,  strong,  not  fleshy,  muscular  and 
straight 

31.  CANNON  BONES — Broad  near  the  hock,  and  tapering  towards  the  back, 
stout,  clean,  with  large  tendons,  clearly  defined,  and  set  well  back 

32.  FETLOCKS— Strong,  wide,  clean 

.  i 

33.  PASTERNS— Oblique,  long  and  strong        

34.  FEET— Moderately  deep,  large,  even  size,  dense  horn,  concave  sole,  large 

elastic  frog;  heel  wide,  high,  one  halt  the  lengtk  of  toe;  hoof  to  spread 
evenly  downwards  from  the  coronet 

1 

35.  LEGS— A  plumb-line  suspended  from  the  hip  joint  at  the  side  should  pass 
ihe  centre  of  the  gaskins  and  hoof.    Again,  a  plumb-line  hung  from  the 
point  of  the  buttock  should  run  parallel  with  the  Una  of  the  cannon.    The 
points  of  the  hock  must  be  carried  closely  together,  somewhat  inclined 
mwards.    A  soft,  straight,  silky  fringe  of  feather  should  extend  along  the 
back  of  the  cannon  to  the  pastern 

ACTION— 14  points. 

36.  WALK — Light,  spring}',  smooth,  quick,  long  stride,  and  balanced  well,  step 
firm  and  brisk,  feet  lifted  well,  showing  the  full  sole,  and  placed  squarely 
on  the  ground.    Smart,  even  shoulder  and  knee  action.    The  hind  leg  is 
lifted  smartly,  sent  far  and  sharply  forward,  and  brought  firmly  and 
squarely  to  the  ground.    The  heels  to  be  slightly  inclined  inwards  and 
and  toes  outwards 

37.  TROT — Rapid,  free,  nimble,  even  and  regular,  with  a  gay,  smart  bearing  . . 

Total        

100 

The  Tenacity  of  Prickly  Pear  Seedlings. 

Readers  of  the  Agricultural  Gaze'te  will  perhaps  remember  a  short  article  in 
the  issue  of  February,  1919,  which  drew  attention  to  the  manner  in  which 
the  seeds  of  prickly  pear  are  carried  by  emus,  and  how  they  germinate  in 
the  masses  in  emu  droppings.  The  seedlings  illustrated  in  the  Gazette  of 
that  date  have  since  provided  very  convincing  evidence  of  the  persistent 
vitality  of  the  pest.  After  the  photographs  were  taken  for  those  illustrations, 
the  specimens  were  allowed  to  lie  in  a  glass  tray  in  the*  room  of  the 
Government  Printer's  artist,  entirely  neglected  at  first,  except  that  on 
perhaps  two  or  three  occasions  the  dregs  of  a  cup  of  tea  were  uirown  over 
them.  As  their  tenacity  began  to  arouse  interest,  however,  they  were  left 
severely  alone,  and  for  long  over  twelve  months  were  without  a  drop  of 
moisture.  .  Their  first  healthy  green  shoots  as  they  failed,  put  forth  at  the 
tip  smaller  second  shoots,  and  then  from  the  end  of  these  second,  third  tiny 
shoots — thickly  protected  with  spines — appeared,  and  finally  withered  off. 

On  27th  May  of  the  present  year  it  was  observed  that  all  the  seedlings 
but  one  were  dead ;  it  was  not  until  the  end  of  June  that  the  whole  were 
solemnly  pronounced  to  be  dead — more  than  eighteen  months  after  they  had 
been  germinated  for  the  purpose  of  the  illustrations  of  February,  1919. 

With  such  a  capacity  for  existence  without  moisture,  even  in  the  seedling 
stage,  is  it  any  wonder  that  the  pear  defies  all  ordinary  efforts  at  control,  or 
that  it  spreads  so  steadily  and  irresistibly  ? 
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Safeguarding  Farm  Stock  from  Disease^ 

(2)  By  Good  Hygiene. 

[Concluded  from  page  518.] 


MAX  HENRY,  M.R.C.V.S.,  B.V.Sc. 

The  Importance  of  Cleanliness. 

As  important  as  structure  in  connection  with  housing  is  cleanliness. 
Faulty  structure  is  often  responsible  for  much  uncleanliness,  especially  in  the 
case  of  pigsties  and  calf-pens,  and  it  is  just  in  connection  with  these  two 
animals  that  the  heaviest  losses  associated  with  lack  of  cleanliness  are 
observed.  Yet  the  buildings  in  which  animals  are  housed  are  frequently  so 
constructed  that  every  impediment  is  put  in  the  way  of  men  cleaning  them 
out — even  where  the  wish  to  do  the  work  thoroughly  is  present. 

The  commonest  diseases  spread  or  indirectly  produced  by  lack  of  clean- 
liness are  diseases  of  horses'  feet,  digestive  disturbances  in  calves  and  pigs,  and 
wound  infections  that  include  tetanus  and  malignant  oedema,  skin  diseases, 
and  necrosis.  In  nearly  all  these  diseases  infection  is  caused  by  contamina- 
tion of  floors  of  sheds  and  yards  by  micro-organisms,  and  this  is  best  illus- 
trated in  the  case  of  calf-pens  and  sheep  yards.  Valuable  as  has  been  the 
saving  work  of  vaccination  in  connection  with  livestock,  it  would  probably 
be  just  to  observe  that  cleanliness  would  have  saved  more  lives  and  reduced 
inefficiency  more  than  all  the  vaccines  put  together.  Unfortunately,  the 
vaccine  is  looked  on  as  a  wonderful  mystery  and  is  a  source  of  income  to 
many  who  advocate  its  use,  whereas  the  advocacy  of  cleanliness  does  not  help 
anyone  financially,  and  no  one  can  pretend  there  is  any  mystery  about  it. 
If,  however,  the  dairy-farmer  will  consider  the  number  of  cases  of  diarrhoea, 
dysentery  and  ringworm  and  the  loss  caused  by  them  in  his  district,  the 
sheepowner  the  loss  from  tetanus  and  other  wound  infections,  and  the  horse- 
owner  the  amount  of  lameness  and  inefficiency  caused  by  thrush  and  canker, 
and  will  recollect  that  all  these  are  intimately  connected  with  lack  of  clean- 
liness and  sanitation,  the  importance  of  the  matter  may  be  brought  home  to 
them. 

The  methods  required  in  cleansing  floors  and  yards  have  been  referred  to 
in  various  places,  but  one  point  may  be  stressed  here — too  great  a  reliance 
must  not  be  placed  on  disinfectants,  especially  where  the  floor  is  of  earth. 
For  concrete  floors,  the  scraping  up  and  collecting  of  all  visible  dirt  and  a 
thorough  swilling  with  water  followed  by  sweeping  is  the  best  measure ;  if 
the  water  is  hot  and  some  disinfectant  is  added  so  much  the  better,  but  the 
most  essential  part  is  the  scraping  and  washing  down.  For  earth  floors, 
especially  in  such  places  as  sheep  pens,  where  the  dung  may  be  a  couple  of 
inches  thick,  disinfectant  is  of  little  use. 
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In  fowl-runs,  cleanliness  is  of  most  marked  import  in  the  prevention 
of  tuberculosis,  fowl-cholera,  and  various  other  infectious  and  parasitic 
diseases. 

The  use  of  limewash  (particularly  if  it  is  applied  hot  and  a  small  quantity 
of  carbolic  acid  added)  is  of  value  in  all  wooden  buildings  occupied  by  stock 
or  birds. 

Adequate  Shelter  a  Neglected  Necessity. 

There  is  one  point  in  the  hygiene  of  domestic  animals  which  is  very 
seriously  and  widely  neglected — that  is  the  provision  of  shelter.  It  is  not 
altogether  surprising  that  such  is  the  case,  since  a  very  large  proportion  of 
our  stock  are  paddock-run  for  the  whole  of  their  existence,  and  the  shelter 
of  such  timber  as  the  paddock  may  contain  is  usually  regarded  as  sufficient. 
In  many  cases  this  shelter  actually  is  sufficient ;  but  with  the  continued 
clearing  of  land  and  subdivision  into  smaller  areas,  cases  are  becoming  more 
and  more  frequent  of  stock  being  exposed,  both  summer  and  winter,  in  pad- 
docks destitute  of  shelter  of  any  kind.  With  the  increase  in  the  value  of 
stock — which,  although  it  may  be  temporarily  deferred  by  drought,  is  inevit- 
ably coming — every  means  possible  to  ensure  greater  efficiency,  whether  in 
the  production  of  work,  wool,  flesh,  or  milk,  must  be  taken  advantage  of. 

Shelter  is  required  from  sun,  wind,  and  rain.  Shelter  from  the  sun  is 
perhaps  the  least  important,  although  many  cases  of  dermatitis  in  sheep, 
cattle,  horses,  and  pigs  are  due  to  the  sun's  action  under  certain  circum- 
stances ;  and  it  is  not  to  be  denied  that  calves  and  pigs  especially  suffer  in 
their  general  health  from  the  direct  action  of  the  sun's  rays  if  confined  at 
the  same  time  in  small  pens.  Sheep  give  very  evident  signs  of  the  benefit  of 
shelter  from  the  sun  by  their  habit  of  crowding  together  into  any  patch  of  . 
shade  available  during  the  mid-day  heat  of  summer.  The  destruction  of 
much  of  the  natural  shade  is  due  to  the  landowner's  wish  to  obtain  grass, 
but  he  will  be  well  advised  to  make  a  more  judicious  allowance  for  shelter, 
since  the  loss  due  to  the  effects  of  heat  may  go  some  way  to  minimise  the 
benefits  obtained  from  increased  feed.  It  is  all  a  question  of  proportion. 
There  is  no  doubt  that  up  to  the  present  a  due  proportion  has  not  been 
maintained,  and  too  little  natural  shelter  is  left  in  many  cases. 

Similar  instances  may  often  be  seen  in  large  horse  camps  attached  to  rail- 
way construction  camps  and  other  places,  where  the  horses  are  often  confined 
during  their  time  of  rest  in  small  paddocks  exposed  to  the  full  glare  of  the 
sun.  Shelter  from  the  sun  is  best  provided  by  standing  timber,  and  where 
the  land  is  not  already  over-cleared  consideration  should  be  given  to  the 
matter.  Where  it  is  already  bare,  the  planting  of  a  few  trees  in  well- 
selected  spots  will  be  of  incalculable  benefit  in  a  few  years'  time.  That  this 
is  not  altogether  forgotten  is  evidenced  by  instances,  noticed  recently,  of  a 
wise  planting  of  trees  in  and  around  sheep  yards  and  similar  places.  For 
small  horse  paddocks,  only  temporary  in  nature,  the  provision  of  brush  and 
bark  shelters  could  often  be  made  at  little  expense.  In  other  places  the 
provision  of  a  shelter-shed  with  one  side  (that  to  the  prevailing  wind)  closed 
would  be  of  considerable  benefit. 


I 


574  AgricuUural  Gazette  of  N.S.W.  [Aug.  2,  1920. 


Stock  do  not  suffer  very  greatly  from  exposure  to  rain  alone,  although 
scalding  may  take  place  in  long-continued  wet  weather  ;  young  animals  may 
suffer  loss  of  condition  from  the  same  cause.  Nothing  reduces  stock  so 
rapidly  as  continued  exposure  to  cold  biting  winds,  and  shelter  from  these  is 
of  very  great  importance.  Even  where  animals  are  suffering  the  severest 
exposure,  such  as  occurs  with  horses  on  horse  lines  in  wet,  cold  winters, 
much  of  the  ill  effect  can  be  reduced  by  the  simplest  kind  of  windbreak. 
Debility  and  exhaustion  cause  very  heavy  losses  among  horses  under  such 
conditions,  and  the  wind  is  probably  one  of  the  most  serious  factors.  The 
disease-resisting  power  of  the  animal  is  also  considerably  reduced. 

Probably  one  of  the  most  serious  economic  losses  from  exposure  in  this 
country  is  the  reduction  in  the  milk  supply  of  dairy  cows. 

Standing  timber  is  again  the  most  suitable  protection,  and  should  be  so 
left  as  to  provide  a  windbreak  from  the  direction  of  the  prevailing  winds ; 
but  shelter  sheds  and  the  lee  side  of  farm  buildings  may  be  utilised,  or 
hedges  can  be  grown  along  exposed  sides  of  small  yards. 

The  Hygienic  Disposal  of  Excreta. 

This  question  is  only  considered  of  importance  in  the  case  of  animals  on 
small  holdings,  and  yet  at  times  the  sheep  on  the  biggest  runs  may  be 
more  or  less  affected  with  disease  associated  with  the  disposal  of  excreta. 
Certainly  it  is  rarely  that  it  will  be  so,  and  in  the  vast  majority  of  large 
holdings  the  matter  has  no  practical  significance.  The  small  farmer  has  to 
consider  the  question  from  two  standpoints — firstly,  the  effective  use  of  the 
excreta  on  his  cultivated  land,  and  secondly,  the  prevention  of  disease 
among  his  livestock. 

So  far  as  horses  are  concerned  but  little  need  be  observed,  except  to 
emphasise  the  ill  results  of  allowing  them  to  stand  in  a  mixture  of  nmd, 
dung,  and  urine,  and  to  point  out  that  horse  manure  appears  to  be  a  peculiarly 
favourable  breeding  ground  for  flies,  and  should  therefore  be  got  well  away 
from  stables,  cow-sheds  and  houses,  and  dealt  with  by  close  packing  or  covering 
with  earth  or  in  other  ways  to  minimise  its  attraction.  When  circumstances 
do  not  permit  of  open  drains  in  the  stable  for  the  removal  of  liquid  manure, 
care  should  be  taken  that  the  existent  drains  are  properly  trapped  and 
ventilated  to  prevent  the  return  of  foul  gases  into  the  building. 

In  cow-sheds  the  liquid  manure  is  preferably  removed  by  a  wide  and 
shallow  drain  at  the  back  of  the  cows.  Solid  excreta  should  be  removed 
regularly  from  the  bails  and  yard,  and  stacked  or  pitted  preparatory  to  its 
use  on  the  land. 

Sheep  yards  and  pens  should  be  cleared  of  excreta  to  prevent  infection  of 
lambs  at  marking  and  of  sheep  after  shearing. 

It  has  been  shown  that  tuberculosis  may  be  readily  contracted  both  by 
cattle  and  pigs  from  grazing  over  land  which  has  been  heavily  manured  with 
the  excreta  of  tubercular  cattle.  This  fact  emphasises  the  desirability, 
where  practicable,  of  disposing  of  the  dung  on  land  to  be  cultivated  ;  and  in 
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small  paddocks,  where  a  fair  number  of  cows  are  confined,  of  breaking 
up  the  clods  and  heaps  of  dung  for  the  purpose  of  fully  exposing  it  all  to 
the  sunlight.     Both  measures  must  very  sensibly  reduce  the  risk  of  infection. 

In  a  previous  article  the  possible  spread  of  anthrax  through  the  fseces  of 
dogs  and  other  animals  was  referred  to,  but  except  in  very  rare  cases  nothing 
can  be  done  to  prevent  this.  Swine  fever  is  largely  spread  through  the 
agency  of  the  faeces  and  urine,  the  latter  especially  containing  the  infective 
virus — hence  the  necessity  of  good  drainage,  preferably  into  a  cultivation 
paddock  and  not  in  the  direction  of  other  pigsties.  The  organism  of 
tetanus  is  present  in  the  dung  of  herbivorous  animals  to  such  an  extent 
as  to  render  almost  every  dirty  stable,  cow-shed,  and  sheep  yard  a  possible 
source  of  infection.  White  scour  in  calves  has  been  ascribed  on  good 
grounds  to  infection  through  the  umbilicus  by  the  faeces  of  already  infected 
animals. 

The  danger  arising  from  the. flies  bred  in  manure  and  dung  heaps  is  one 
more  particularly  applicable  to  human  beings,  but  since  the  infection  of 
milk  by  flies  is  quite  within  the  range  of  probability  the  necessity  of 
removing  all  accumulations  of  dung  to  a  reasonable  distance  from  milk 
rooms  must  be  mentioned.  The  irritation  to  which  animals  are  subjected  by 
flies  is  not  without  its  influence  on  their  condition.  Recent  research  has 
shown  that  certain  parasites  of  horses  and  cattle,  notably  the  worm  producing 
worm  nodules  in  cattle  and  that  producing  tumour-like  growths  in  the 
stomachs  of  horses,  are  fly-borne.  The  extreme  probability  that  ophthalmia, 
as  seen  in  stock  in  this  country  may  bo  carried  from  animal  to  animal  by 
flies  of  one  sort  or  another,  renders  it  all  the  more  requisite  that  excreta, 
should  be  dealt  with  in  such  a  way  as  to  reduce  the  breeding  of  those  pests 
as  much  as  possible. 

Grazing :    The  Danger  of  Overstocking. 

All  that  needs  to  be  said  in  respect  to  grazing  might  be  put  into  three  words  : 
Overstocking  is  dangerous.  It  may  be  laid  down  as  a  rule  to  which  there  is 
practically  no  exception  that  the  increase  in  the  risk  from  disease  occasioned 
by  overstocking  is  out  of  all  proportion  to  the  increase  in  the  number  of 
stock  added  to  those  already  on  a  given  area.  This  increase  in  risk  involves 
three  types  of  disease — infectious,  parasitic,  and  dietetic.  The  chances  of 
infectious  disease  spreading  is  of  course  obviously  greater  where  animals 
come  into  more  direct  contact  with  one  another,  and  the  longer  such  contact 
is  continued  the  greater  the  risk.  Since  in  most  instances  of  parasitic 
infestation  the  eggs  or  embryos  of  the  parasites  are  passed  out  of  the  animal 
with  the  faeces,  it  is  equally  obvious  that  the  more  stock  arc  crowded 
together  the  more  they  will  tend  to  become  re-infected  with  the  parasites. 

Dietetic  diseases  are  in  most  instances  only  to  be  expected  when  over- 
stocking is  continued  for  a  long  period  ;  such  diseases  are  sometimes  so 
delayed  in  their  appearance,  and  the  exhaustion  of  the  soil  by  overstocking 
is  also  so  gradual  that  it  is  diflScult  at  first  sight  to  connect  the  two,  but  the 
connection    undoubtedly  exists.      This   refers  to  overstocking   of  a  whole 
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holding.  It  is,  of  course,  often  economically  sound  and  wise  from  a  health 
point  of  view  temporarily  to  overstock  some  portion  of  a  holding,  even  to  a 
very  marked  extent,  and  then  to  allow  that  portion  a  rest  from  stocking. 
Changes  such  as  this  practice  leads  to  benefit  both  stock  and  pastures. 

The  danger  from  crowding  many  stock  together  on  small  areas  is  most 
marked  in  the  case  of  young  stock — particularly  calves.  Concerning  the 
dangers  peculiar  to  grazing  on  certain  types  of  country,  mention  may  be 
made  of  paddocks  particularly  subject  to  blackleg,  of  swampy  and  low-lying 
country  likely  to  favour  the  development  of  parasites,  and  of  small  areas  on 
which  certain  markedly  noxious  plants  may  be  growing.  In  dangerous  areas 
of  the  first  type,  spelling,  or  better  still,  cultivation,  have  been  found 
beneficial ;  in  the  second,  draining,  cultivation  and  fencing -off  may  be 
utilised  ;  and  for  the  third,  either  the  cutting  of  the  plant  or  the  interference 
with  its  accessibility  for  stock.  When  the  lastnamed  measures  are 
impracticable,  much  loss  may  at  times  be  saved  if,  when  the  stock  first  get  on 
to  the  area  they  are  watched  carefully  and  instantly  removed  on  the  first 
sign  of  sickness.  Instances,  too,  are  not  wanting  where  loss  has  followed 
the  deliberate  disregard  of  warnings  issued  hy  competent  authorities. 


What  a  Co-operative  Dairy  SociETr  Achieved. 

The  value  of  co-operation  and  the  advantage  of  combining  some  animal 
industry  with  farming  are  both  exemplified  by  the  history  of  the  Camelford 
and  District  Co-operative  and  Dairy  Society,  England.  According  to  the 
Journal  of  the  Ministry  of  Agriculture,  London,  Camelford  is  a  district  in 
North  Cornwall  where  very  little  milk  was  produced  previous  to  1917,  ia 
which  year  a  co-operative  school  was  held  at  Camelford.  This  school  resulted 
in  the  formation  of  a  co-operative  society,  and  the  following  are  the  data 
showing  the  quantities  of  milk  dealt  with: — 1917,  30,000  gallons;  1918, 
64,000  gallons  ;  1919,  108,000  gallons. 

It  is  claimed  that  the  increases  in  the  quantity  of  milk  dealt  with  by  the 
society  are  entirely  attributable  to  increased  cow-keeping  in  the  district, 
and  it  is  further  reported  that  notwithstanding  the  fact  that  the  milk  was 
either  sold  as  milk  or  made  into  dairy  produce,  the  number  of  stock  raised  in 
the  district  has  also  been  increased ;  and  the  whole  is  taking  place  without 
any  reduction  in  other  farm  produce. 


Plants  of  the  Mexican  Apple. 

A  FEW  plants  of  the  Mexican  Apple  (Gasimiroa  edulis)  described  in  the 
Agricultural  Gazette  for  February,  1918,  by  Mr.  E.  N.  Ward,  Superintendent, 
Botanic  Gardens,  Sydney,  are  available,  and  any  grower  who  would  care  to 
test  one  in  a  coastal  district  is  invited  to  make  application  for  one.  No 
charge  will  be  made,  and  applications  will  have  to  be  dealt  with  in  the  order 
in  which  they  come  to  hand.  Letters  should  be  addressed  :  Under 
Secretary  and  Director,  Department  of  Agriculture,  Sydney. 
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Orchard  and  Garden  Mites* 

No.  1.  Blister  Mites  (Family  Eriophyidce.) 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

There  are  several  groups  of  destructive  little  creatures  known  as  mites. 
Though  not  true  insects,  they  are  often  serious  pests  in  the  garden  and 
orchard,  where,  on  account  of  their  rapid  reproduction  under  fa^•ourabie 
climatic  conditions  and  their  small  size,  they  may  do  a  great  deal  of  damage 
before  they  are  discovered. 

Mites  belong  to  the  A  carina,  a.  well-defined  group  of  the  Arachnida,  which 
also  includes  spiders,  scorpions,  and  ticks.  They  are  distinguished  from  true 
insects  by  the  number  and  structure  of  their  legs;  while  insects  always  have 
three  pairs,  mites  may  have  either  three  pairs  or  two.  The  head  and  thorax 
of  an  insect  are  distinctly  separated,  and  with  the  abdomen,  form  three 
divisions,  but  the  head  and  thorax  of  a  mite  are  solidifietl  together,  and  the 
whole  is  known  as  the  cephalothorax . 

Many  species  are  cosmopolitan,  and  they  have  been  spread  far  and 
wide  in  the  leaf  buds  of  their  plant  hosts  or  in  the  egg  stage  on  the  bark. 
They  are  divided  into  a  number  of  well-defined  families;  of  these,  the  blister 
mites  and  the  spinning  mites  are  well  known  to  the  gardener  and 
orchardist. 

The  Leaf  Blister  Mite  {Fa.mi\y  Eriophyidce). 

The  members  of  this  family  are  all  so  minute  that  they  require  to  be  studied 
with  a  high-power  microscope  to  obtain  any  details  of  their  structure.  They 
bury  themselves  in  the  skin  of  the  fruit,  and  either  discolour  and  crack  the 
surface,  produce  a  thickening  of  the  tissue  of  the  leaves,  or  form  blister  galls 
or  erineum,  composed  of  masses  of  deformed  hairs  on  the  surface  of  the 
leaves  and  known  as  acaro-cecidi.  Banks  has  figured  and  described  these 
structures  under  the  names  dimple  galls,  pouch  galls,  capsule  galls,  nail 
galls,  rib  galls,  and  blister  galls,  according  to  their  form.  Several  of  our 
eucalypts  have  their  foliage  thickly  encrusted  with  patches  of  crimson 
capsule  galls,  probably  due  to  the  presence  of  similar  mites.  In  most  of  the 
earlier  works  upon  blistec  mites,  they  were  placed  in  the  genus  Phytcptus 
formed  by  Dujardin  in  1851 ;  but  it  has  recently  been  discovered  that 
8iebold,  working  on  the  same  group  only  a  year  before,  had  created  the 
genus  'Eriophyes  for  their  reception  ;  so,  by  the  recognised  law  of  priority, 
this  name  now  displai^es  that  of  Phytoptus. 

From  their  curious,  elongate  fusiform  shape  and  the  fact  that  they  only 
had  two  pairs  of  legs,  the  entomologists  who  first  discovered  the  makers  of 
the  galls  came  to  the  conclusion  that  they  were  not  adult,  but  some  active, 
eight-legged  mite  in  the  immature  stage.  It-is  quite  a  common  thing  to  find 
specimens  of  eight-legged  mites  sheltering  on  the  under-surface  of  foliage 
infested  with  blister  mite,  so  it  was  not  an  unnatural  mistake. 
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The  Pear-leaf  Blister  Mite.     {Eriophyes  pyri,  Pagenstecher). 

This  is  a  weU  known  cosmopolitan  pest  upon  the  foliage  of  the  pear  tree. 
Hibernating  in  the  bracts  of  the  leaf  buds,  it  attacks  the  tiny  unfolding 
leaves,  causing  them  to  develop  variegated  reddish-green  blisters,  which, 
as  the  leaves  mature,  become  brownish-black  patches  of  thickened  tissue 
spread  all  over  the  leaf.  In  these  the  full-grown  mites  shelter ;  they  emerge 
through  a  minute  opening  on  the  under-surface  of  the  infested  leaf.  The 
adult  mites  are  white,  of  the  typical  cylindrical  form,  with  the  two  pairs  of 
short  legs  on  the  hind  margin  of  the  head.  They  are  just  noticeable  to  the 
naked  eye  when  moving  out  of  the  gall,  and  measure  about  -^^  of  an  inch. 

This  mite  was  described  from  Germany  in  1857,  and  it  is  common  in 
England.  Miss  Ormerod,  in  her  account  of  this  orchard  pest  ("Handbook 
of  Orchard  and  Bush  Fruit  Insects,"  p.  127),  reproduces  Nepaula's  figure  of 
it,  arid  states  that  she  could  always  get  specimens  for  study  in  her  orchard. 
It  was  probably  introduced  into  the  United  States  from  Europe  at  a  very 
early  date,  as  it  was  identified  and  described  from  that  country  in  1872.  Dr. 
James  Fletcher  states  that  it  does  a  considerable  amount  of  damage  in 
Canada.  We  have  no  early  record  of  its  introduction  into  Australia.  Eraser 
Crawford  noted  it  in  South  Australia  in  1881  ;  French,  in  the  first  part  of 
his  "  Handbook  of  the  Destructive  Insects  of  Victoria,"  records  it  from  that 
State  in  1891  ;  and  Dr.  Cobb  noticed  it  in  this  journal  in  the  same  year, 
giving  in  the  year  following  a  woodcut  and  general  account  of  it,  and 
pointing  out  that  it  might  often  be  mistaken  for  pear-leaf  scab  (Fusicla- 
dium  'pyrinum).  As  the  treatment  of  these  two  leaf  pests  is  very  different, 
their  identification  is  important.  Dr.  Cobb  showed  that  they  could  be 
distinguished  from  each  other  when  examined  through  a  low-power  lens,  the 
mite  galls  being  furnished  with  a  small  opening  which  the  fungus  galls  lack. 

Experiments,  carried  out  at  Cornell  University  by  Professor  Slingerland^ 
show  that  the  pear-leaf  blister  mite  can  be  easily  controlled  by  spraying 
with  kerosene  emulsion,  diluted  with  from  five  to  seven  parts  of  water,  any 
time  after  the  leaves  have  fallen.  At  this  time  all  the  inites  will  have  left 
the  dead  and  dying  leaves,  and  will  be  wintering  in  the  bracts  of  the  leaf  buds 
before  attacking  the  opening  leaves  in  the  coming  spring.  If  the  spraying 
is  carefully' carried  out,  and  every  bud  drenched,  all  the  mites  will  be  killed 
by  the  oil.  This  mite  is  not  uncommon  at  times  in  our  pear  orchards, 
particularly  in  the  southern  districts,  but  is  seldom  plentiful  enough  to 
defoliate  the  trees  as  it  is  said  to  do  in  other  countries. 

The  Vine-leaf  Blister  Mite  {Eriophyes  vitis,  Landois). 
A  native  of  Europe,  this  mite  was  accidentally  introduced  into  the  United 
States,  and  according  to  Essig  is  now  found  in  all  the  vine-growing  districts 
of  California.  It  probably  came  across  the  Pacific  to  this  country,  and  is 
certainly  a  recent  introduction — probably  of  the  last  ten  years.  During  the 
last  two,  however,  it  has  spread  all  through  the  vineyards  of  the  county  of 
Cumberland ;  many  specimens  of  blistered  leaves  were  forwarded  to  the 
Department  during  the  last  summer. 


Aug.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  579 

The  blisters  on  the  infested  leaves  are  due  to  the  presence  of  numbers  of 
tiny  microscopic  elongate  cylindrical  mites,  which,  wintering  in  the  bark  or 
bracts  of  the  leaf  buds,  crawl  out  on  the  expanding  leaves  and  puncture 
them  as  the  leaf  reaches  maturity.  The  colonies  of  mites  congregated  in  the 
blisters  cause  the  aborted  tissue  to  turn  yellow  or  brown.  These  mites  are 
white,  and  very  similar  in  general  form  to  those  that  blister  pear  leaves. 
They  have  only  two  pairs  of  legs,  and  these  are  situated  close  behind  the 
head.  The  mites  are  so  small  that  only  with  the  aid  of  a  good  lens  can  one 
observe  their  movements.  In  the  earlier  stages  of  the  gall  development 
they  are  very  difficult  to  make  out ;  but,  as  the  leaves  and  galls  mature  in 
March  and  April,  the  mites  emerge  from  the  mass  of  deformed  hairs  filling 
the  blister,  and  can  be  easily  noted  under  the  microscope. 

Essig  says  :  "  Sulphuring  the  vines  early  in  the  spring,  soon  after  the  buds 
open,  as  is  ordinarily  applied  for  mildew,  is  usually  suflScient  to  hold  the 
mite  in  complete  subjection."  Spraying  with  kerosene  emulsion  as  recom- 
mended by  Slingerland  and  the  burning  of  all  vine  cuttings  from  infested 
vines  would  also  be  effective. 

The  Silver  or  Orange  Rust  Mite.     {Phyllocoptes  oleivorus,  Ashmead). 

This  mite  is  a  native  of  Florida,  where  it  lived  originally  upon  the  wild 
citrus  trees  of  the  forests ;  it  was  described  by  Ashmead  and  included  in 
■  Hubbard's  "  Insects  aflfecting  the  Orange."  It  was  accidentally  introduced 
into  Cf^lifomia  with  nursery  stock,  and  though  it  has  not  spread  much  from 
the  original  area  in  which  it  was  first  discovered,  it  is  found,  according  to 
Higgins,  in  the  Hawaiian  Islands.  The  writer  saw  oranges  and  grape-fruit 
deeply  discoloured  by  its  presence  in  tro  citrus  orcliards  of  Cuba  and 
Jamaica. 

This  mite  takes  the  first  of  its  popular  names  from  the  curious  silvery  sheen 
on  the  skin  of  the  infested  lemons  before  they  ripen ;  this,  later  on,  gives 
place  to  a  network  of  cracks  all  over  the  rind  as  it  hardens.  When  the  rind 
of  the  orange  is  attacked  it  assumes  a  russet  tint ;  this  discolouration  of  the 
skin  (due  to  the  presence  of  the  tiny  mites  embedded  in  the  sui-face)  is 
identical  with  that  known  in  Australia  as  "  Maori  disease  "  of  oranges. 

Olliif  discovered  the  mite  upon  oranges  from  an  orchard  at  Emu  Plains  in 
1891.  He  identified  it  with  the  orange  pest  described  by  Hubbard,  and 
noted  in  the  pages  of  this  journal  its  presence  in  Australia.  Under  the 
heading  of  "  Orange  Rust  Mite  or  '  Maori  '  "  he  reported  in  the  following 
season  (Gazette,  vol.  ii,  page  GIL),  the  successful  application  of  sulphur  and 
soap  wash  at  the  infested  orchard.  This  is  one  of  the  smallest  mites, 
and  is  very  difficult  to  separate  from  the  tissue  of  the  skin  of  the  fruit. 
Though  Olliff's  identification  is  doubtless  correct,  the  writer  finds  it  difficult 
to  believe  he  found  the  mites  in  the  discoloured  orange  skin.  Hubbard, 
however,  states  that  he  collected  them  in  large  numbers  when  they  were  away 
from  the  fruits  resting  on  the  leaves. 

Though  infestation  by  this  mite  is  still  often  noticed  in  our  orchards,  it 
does  not  seem  to  be  a  very  serious  citrus  pest  in  Australia. 
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Theobald,  T.  V. — '■*  Erio'thyea  ^^ioloi:  A  Mite  Attacking  Violets."  First  Report  on 
Economic  Zoology,  British  Museum,  p.  106  (1903). 


To  Protect  Seed  Maize  from  Rabbits. 

"  Do  your  officers  know  of  any  treatment  for  maize  seed  that  would  make  it 
distasteful  to  rabbits,  bunny  having  learned  to  take  the  corn  in  the  same 
manner  as  kangaroo  rats  do  ?"  The  question  occurred  in  a  letter  from  a  Glen 
Innes  correspondent,  to  whom  the  reply  was  : — 

The  process  used  on  the  North  Coast  to  protect  maize  planted  adjacent  to 
scrubs  from  such  animals  as  kangaroo  rats,  bandicoots,  &c.,  is  to  smear  the 
seed  with  coal  tar.  This  is  best  done  by  immersing  the  seed  first  of  all  in 
fairl}-  warm  water,  and  then  draining  off  the  water  and  quickly  adding  the 
tar  at  the  rate  of  about  a  small  cupful  to  a  bushel  of  corn.  The  seed  should 
be  thoroughly  mixed  with  the  tar  so  as  to  ensure  every  grain  being  coated. 
Slaked  lime  or  dust  can  be  used  for  quick  drying  and  the  seed  is  then  quite 
ready  for  sowing  in  a  drill. 

Poison  baits  of  phosphorised  pollard  laid  on  the  ground  about  a  week  before 
sowing  ("  dummying "  or  baiting  without  poison  for  a  while  beforehand 
until  a  good  "  catch"  is  assured)  will  also  help  considerably. 

If  the  rabbit  follows  the  furrows  along  like  the  kangaroo  rat,  it  is  a  wise 
precaution  to  obliterate  the  planter  rows  by  cross-harrowing. 
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Vine  Lsaves  intssted  with  tlie  Vine-leaf  Blister  Mite. 

1.  Under-surface  of  U-af,  showing  depressions  caused  by  blister  ^alls. 

2.  Upper-surfaces  of  leaves,  showiiijj:  gulls. 
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Th9  Vine-leaf  Blister  Mite  (EH'^pUyes  vUU).     (Inset,  the  under-side  of  the  foot.) 

[See  page  578.] 


An  Abnormal  Condition  resembling  Peach  Rosette. 


[See  page  581.  J 
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A  Condition  resembling  American  ^^  Peach 

Rosette/' 


W.  A.  BIRMINGHAM,  Biologist's  Assistant. 

In  March,  1920,  peach  twigs  with  abnormal  foliage  were  submitted  to  the 
Biological  Branch  for  the  determination  of  a  suspicious  condition  and  its 
treatment.  The  condition  resembled  very  closely  that  of  "  peach  rosette," 
which  is  prevalent  in  some  parts  of  the  United  States  of  America,  but 
which  has  not  been  met  with  in  this  State  before. 

Critical  examination  of  the  material  failed  to  reveal  the  presence  of  any 
organism,  and  the  grower  was  asked  to  submit  further  specimens  and  to  state 
whether  he  had  noticed  the  fruit  fall  prematurely.  .He  was  unable  to  do  either, 
as  the  trees  had  only  been  budded  the  previous  season  with  wood  obtained 
from  America.  Sufficient  time  had  not  elapsed  to  enable  the  trees  to  present 
the  other  characteristics  of  rosette,  namely,  the  yellowing  of  leaves  in  early 
summer,  and  the  premature  dropping  of  the  fruit. 

The  condition  must  be  regarded  as  a  very  suspicious  one,  on  account  of  the 
bunching  condition  of  the  leaves  and  the  fact  that  the  wood  with  which  the 
trees  were  budded  was  imported  from  America. 

It  would  be  impossible  to  detect  rosette  or  "  peach  yellows  "  (a  condition 
clo<<ely  allied  to  it)  in  imported  wood — a  fact  that  emphasises  the  necessity  of 
keeping  a  close  watch  on  trees  budded  with  wood  obtained  from  America,  in 
order  that  the  introduction  and  spread  of  disease  may  be  prevented. 

Rosette  was  first  observed  in  Georgia  in  1879,  and  was  first  thought  to  be 
yellows.  It  was  later  found  in  other  States — Kansas,  South  Carolina, 
Arkansas,  and  elsewhere. 

Rosette  differs  from  yellows  in  having  the  bunches  with  narrow  leaves 
and  the  internodes  quite  short,  so  as  to  bring  the  leaves  in  bunches  or 
rosettes  along  the  branches  and  at  the  ends  of  the  twigs. 

It  acts  quickly,  killing  the  diseased  trees  in  six  to  twenty-four  months.  It 
generally  shows  when  the  buds  first  open  in  spring,  and  when  the  leaves  are 
older  they  have  a  stiif  appearance  and  inrolled  margins.  Th(!  affected  foliage 
turns  yellow  early  in  the  summer,  and  the  fruit  falls  prematurely. 

The  cause  is  not  known,  but,  like  yellows,  rosette  is  probably  due  to  a  filter- 
passer,  that  is,  an  organism  which  our  highest  magnifying  lenses  would  fail  to 
detect.  The  disease  is  contagious,  and  can  be  spread  by  buds  fx'om  diseased 
trees  and  by  root  grafts.  It  seems  that  if  the  smallest  piece  of  living 
matter  from  a  diseased  tree  is  established  on  a  healthy  one,  the  disease  will 
follow. 
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It  is  supposed  to  be  also  spread  from  tree  to  tree  in  the  orchard  in  some 
other  way  not  yet  discovered.  This  supposition  is  based  chiefly  on  the  fact 
that  where  diseased  trees  are  removed  as  fast  as  they  appear,  there  is  a  much 
smaller  total  percentage  of  ti'ees  lost  than  where  they  are  allowed  to  remain. 
The  disease  also  seems  to  extend  gradually  from  centres  where  it  first  starts. 

The  treatment  recommended  is  to  destroy  trees  by  burning  before  the 
leaves  have  fallen,  as  there  are  indications  that  even  the  leaves  may  carry  the 
disease.  Any  orchardist  who  observes  a  condition  resembling  that  illustrated 
would  be  serving  himself  and  his  neighbours  by  communicating  with  the 
Department,  especially  where  there  is  reason  to  believe  that  the  wood  is 
American. 


Elephant  Grass  as  a  Pasture. 

Results  obtained  from  grazing  a  small  plot  of  Elephant  grass  at  Wollongbar 
Experiment  Farm  led  to  an  area  of  2  acres  being  planted  last  spx'ing  for  a 
more  extensive  trial.  The  land  selected  had  been  previously  under  Elephant 
grass,  but  it  was  well  prepared,  and  on  20th  October,  1919,  cuttings  were 
planted  3  feet  apart  in  rows  that  were  4  feet  apart.  About  60  per  cent."  of 
the  sets  grew,  which  was  considered  satisfactory  under  the  dry  conditions 
prevailing ;  the  vacant  places  were  replanted  on  25th  November. 

The  growth  was  good,  and  on  3rd,  4th,  and  5th  January,  1920,  fifty-six 
head  of  milking  cows  were  agisted  for  five  hours  each  day.  Their  milk 
yield  had  been  measured  on  2nd  January,  96  gallons  being  recorded,  but  on 
the  three  following  days  on  the  Elephant  grass  they  gave  108,  113,  and 
111  gallons,  which  was  equal  to  over  a  quart  increase  per  cow  per  day. 

On  19th  March  forty-one  head  of  milkers  were  again  turned  in,  their  69 
gallons  of  milk  on  the  previous  day  increasing  to  73  gallons  in  response  to 
the  improved  fodder. 

On  21st  May  a  third  trial  was  made  with  twelve  milking  cows,  whose 
yield  was  increased  by  |  pint  for  the  day.  The  weather  was  cold  and  the 
cows  were  rugged  on  this  occasion  so  that  good  results  could  not  be  expected. 

A  noticeable  feature  of  the  trials  was  the  fine  growth  sent  up  after  the 
first  and  subsequent  grazings. — A.  H.  Haywood,  Manager,  Wollongbar 
Experiment  Farm. 


The  Future  of  Agricultural  Machinery. 

The  report  of  the  Departmental  Committee  on  Agricultural  Machinery 
[Ministry  of  Agriculture,  England],  may  be  considered  to  mark  a  new  epoch 
in  British  farming.  It  is  a  recognition  of  the  fact  that  old-fashioned 
methods  will  no  longer  suffice,  and  that  if  our  food  production  is  to  be 
brought  to  the  utmost  point  of  efficiency  the  farmer  must  employ  the  best 
mechanical  power  as  an  auxiliary  to  the  skill  which  he  has  acquired  by 
centuries  of  tradition.  Not  only  must  he  have  at  his  command  machinery 
of  the  highest  excellence,  but  he  must  know  how  to  make  the  best  use  of  it. 
By  this  means  alone  will  it  be  possible  to  reduce  the  costs  of  production  upon 
which  the  price  of  the  nation's  food  depends. — Journal  of  the  Ministry 
of  Agriculture,  London. 
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^^  Bunchy  Top  ^^  in  Bananas* 


G.  P.  DARNELL-SMITH,  D.Sc,  F.LC,  F.C.S. 

The  extei'nal  signs  of  "  bunchy  top  "  are  well  known,  but  it  may  be  advisable 
to  call  attention  to  some  internal  signs. 

Healthy  banana  tissue,  both  of  the  corm  and  of  the  pseudo-stem,  is  almost 
dead  white  when  first  cut  across.  It  may,  of  course,  turn  to  purplish  colour 
on  the  outside  soon  after  it  has  been  cut  with  a  steel  knife,  owing  to  the 
action  of  tannin  and  the  formation  of  a  sort  of  ink. 

The  unhealthy  tissue  of  a  bunchy  top  corm  is  pink  or  reddish  broWn.  In 
bananas  in  the  incipient  stages  of  the  disease  in  the  lower  part  of  the  corm, 
irregular  threads,  yellowish  red  or  light  brown  in  colour,  are  seen.  In  more 
advanced  stages  of  the  disease  these  threads  are  darker  and  reach  the  base  of 
the  pseudo-stem,  and  they  may  run  up  the  stem  for  a  considerable  distance. 

From  these  unhealthy  corms,  cultures  of  bacteria  have  been  obtained  under 
suitable  conditions,  which  form  white,  circular,  moist,  glistening  colonies. 
These  colonies  must  consequently  be  regarded  with  suspicion. 

Growers  are  recommended,  therefore, 

1.  Not  to  plant  any  bulbs  showing  the  internal  symptoms  referred  to. 

2.  To  dig  out  and  destroy  completely  all  bunohy  top  plants. 

3.  To  keep  one  set  of  tools  for  dealing  with  bunchy  top  plants,  and  to 

use  them  for  no  other  purposes. 

Colonies  of  bacteria  somewhat  similar  to  those  from  banana  corms  have 
been  obtained  from  the  roots  of  sugarcane  showing  signs  of  bunchy  top. 

The  reddish  sap  that  collects  in  the  hollowed  out  rhizome  of  a  bunchy  top 
plant  has  been  found  to  have  an  extraordinarily  rapid  withering  effect  upon 
young  shoots  placed  in  it. 

The  presence  of  the  reddish  threads  (diseased  vascular  bundles)  is  not 
peculiar  to  the  bunchy  top  disease ;  they  are  found  in  other  banana  diseases, 
including  the  Panama  disease.  Dr.  Brandes  has  given  a  very  detailed 
account  of  Panama  disease  in  Phytopathology,  vol.  9,  No.  9.  Several  of  the 
symptoms  of  this  disease  are  found  upon  bunchy  top  plants.  The  Cavendish 
banana  is  not  supposed  to  be  susceptible  to  the  disease,  which  is  caused  by  a 
fungus,  Fusarium  cubense.  A  Fusarium  fungus  has  occasionally  been  found 
upon  bunchy  top  plants. 

A  bunchy  top  plant  must  therefore  be  regarded  as  possibly  infectious,  and 
the  object  of  the  present  note  is  to  inform  growers  of  the  advisability  of 
destroying  bunchy  top  plants  completely  (to  dig  them  out  and  leave  them  on 
the  ground  is  of  no  advantage),  and  to  keep  one  set  of  tools  for  dealing  with 
affected  plants  and  to  use  them  for  no  other  purpose. 
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That  any  organism  is  the  actual  cause  of  a  disease  can  only  be  demonstrated 
by  a  series  of  infection  experiments  carefully  carried  out,  and  these  take 
time,  but  in  the  meantime  (additional  to  the  foregoing  precautions)  strict 
attention  to  the  selection  of  healthy  suckers  from  healthy  stock,  and  the 
rejection  of  those  showing  internal  signs  of  disease  (the  red  threads  can  be 
seen  where  the  sucker  has  been  detached  from  the  parent  corm)  is 
recommended  as  the  surest  method  of  eliminating  builchy  top. 

As  still  further  precautions,  the  cut  end  of  suckers  should  be  dipped  in 
lime  before  being  planted,  and  places  from  which  bunchy  top  plants  have 
been  removed  should  haye  lime  dug  into  them,  and  new  plants  should  not  be 
set  in  such  spots  for  a  considerable  period. 


Wanted — A  Nucleus  of  Activity  in  Rural  Centres. 

Unless  country  life  provides  more  avenues  than  are  open  at  present  for  the 
employment  of  leisure  time,  it  is  certain  that  the  drift  to  the  towns,  which 
was  so  noticeable  in  the  past,  will  continue.  In  order  to  prevent  this  exodus 
to  the  towns  the  great  need  of  the  village  is,  in  the  Committee's  opinion,  the 
improvement  of  the  social  life  of  the  countryside.  The  rural  problem  is 
essentially  a  problem  of  re-creating  the  rural  community,  of  developing  new 
social  traditions  and  a  new  culture.  What  is  needed  is  to  establish  in  the 
village  a  living  nucleus  of  communal  activity  which  will  serve  as  a  centre  for 
the  satisfaction  of  the  social  and  intellectual  needs  of  the  people.  Such  a 
nucleus  the  Committee  conceives  to  be  a  village  institute,  under  full  public 
control. — Extract  from  a  report  on  the  problem  of  adult  education,  issued 
by  the  Ministry  of  Reconstruction,  London. 


The  Effect  of  Coal  Smoke  on  Vegetation. 

The  main  detrimental  effects  of  air  pollution  by  coal  smoke  upon  vegetation 
may  We  summarised  as  follows  : — 

1.  The  cloud  of  smoke  blocks  out  the  sunlight,  and  thus  reduces  the 
available  solar  energy  by,  in  some  cases,  as  much  as  40  per  cent. 

2.  The  thick  deposit  on  the  leaves  of  plants  and  trees  still  further  blocks 
out  the  light. 

3l  The  choking  of  the  stomata  by  the  tarry  glutinous  matter  tends  to 
asphyxiate  the  plant,  and  effectively  to  check  its  power  of  assimilation  of 
carbon  dioxide. 

4.  The  presence  of  free  acids  in  the  air  tends  generally  to  lower  the 
vitality  of  the  plant. 

5.  The  free  acids  falling  on  the  soil  make  it  sour,  and  thus  limit  the 
activity  oi  the  soil  organisms,  which  must  work  freely  if  the  soil  is  to 
maintain  its  fertility. — A.  G.  Ruston,  in  the  Journal  of  the  Ministry  of 
Agriculture,  London. 
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Sweet  Corn* 

Yariety  Trial,  1919-20. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

A  TRIAL  of  different  varieties  of  sweet  com  was  made  last  season  on  the  farm 
of  Mr.  R.  Yates,  Ourimbah.  The  seed  was  imported  from  several  American 
seedsmen,  and  the  trial  was  desifjned  to  indicate  which  varieties  succeed  best 
under  our  conditions,  and  therefore  to  serve  as  a  guide  to  our  seedsmen,  who 
mostly  import  their  seed  yearly  from  America,  and  to  those  progressive 
growers  who  will  always  insist  on  having  the  best  varieties. 

The  district  in  which  the  trial  was  conducted  is  particularly  suited  to  the 
growth  of  sweet  corn  as  a  market  crop.  It  is  midway  between  two  good 
city  markets — Sydney  and  Newcastle — and  a  third  good  market  is  some- 
times available  by  arrangement  with  a  canning  factory  at  Dora  Creek.  The 
fresh  produce  can  be  sent  daily  by  passenger  train  to  each  of  these  markets, 
and  Mr.  Yates,  who  has  grown  sweet  com  for  many  years,  and  marketed  the 
produce  at  Sydney  and  Newcastle  at  prices  ranging  from  5s.  to  Ss.  per 
bushel  of  cobs,  last  season  made  arrangements  with  the  factory  referred  to  to 
take  the  whole  of  the  produce  from  the  experiment  plot  at  5s.  per  bushel. 

Though  good  pockets  of  rich  soil  exist  along  the  many  creek  banks  in  this 
district,  which  are  used  by  orchardists  for  growing  cabbages  and  other  vege- 
tables between  the  trees  of  young  and  old  orchards,  and  which  should  give 
better  results  with  sweet  corn  than  those  presented  here,  the  soil  on  which 
the  experiment  was  conducted  was  the  poorer  hillside  of  ordinary  sandstone 
formation.  With  the  aid  of  fertiliser,  it  is  possible  to  produce  good  results 
with  sweet  corn  on  this  soil  in  between  yoking  fruit  trees  in  normal  seasons, 
and  the  results  obtained  in  this  trial  were  highly  satisfactory,  the  season 
being  practically  all  that  could  be  desired.  Mr.  Yates  stated  that  the  returns 
from  the  sweet  corn  on  this  hillside  were  as  good  as  he  obtained  from 
cabbage  on  the  better  alluvial  soil  on  creek  banks. 

The  trial  was  sown  on  9th  October,  1919,  and  3  cwt.  P7  mixture,  which 
comprises  equal  parts  of  superphosphate  and  bonedust,  was  applied  before 
sowing  in  the  drills  that  had  been  opened  out  4  feet  apart  between  young 
fruit  trees.  The  earliest  variety,  Golden  Bantam,  was  tit  to  harvest  about 
the  end  of  the  year,  and  was  closely  followed  by  the  second  early  varieties 
early  in  January,  while  the  latest  vaneties.  Country  Gentleman  and  the 
Evergreens  were  not  ready  till  early  in  February.  Under  ordinary  conditions, 
sowing  early  in  October  brings  the  harvesting  of  sweet  corn  right  into  the 
busy  fruit-picking  season  in  this  district.  It  is,  therefore,  advisable  for  any- 
one who  contemplates  sowing  much  sweet  corn  in  this  district  to  delay  the 
main  planting  till  early  in  November,  which  will  bring  harvesting  time  to 
Febi'uary  when  the  rush  of  the  fruit  picking  is  over.  Sweet  corn  sowing  may 
be  continued  up  till  the  end  of  December  or  early  in  January  in  this  district. 
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Sfjme  consideration  might  be  given,  also,  to  the  production  of  a  small 
amount  of  sweet  oorn  for  seed.  Sydney  seedsmen  last  season  were  selling 
sweet  corn  seed  for  4s.  per  lb.  A  little  local  production  of  seed  of  the  best 
varieties  should  have  the  effect  of  reducing  this  cost. 

The  following  are  the  results  of  this  trial : — 


Yield 
per  Acre. 

Number  of 

.  Yield 
per  Aore. 

Number  ot 

Variety. 

Cobs  per 
Acre. 

Variety. 

Cobs  per 
Acre. 

tons    cwt. 

dozen. 

tons,  cwt. 

dozen. 

Mammoth  White  Cory 

5       9 

850 

Sto well's  Evergreen... 

2       8 

378 

Zig  Zag  Evergreen 

3     18 

605 

Metropolitan... 

2       5 

424 

Howling  Mob 

3      7 

024 

Early  Evergreen 

2       2 

397 

Cosmopolitan 

3      4 

594 

Hiawatha 

1     19 

367 

Country  Gentleman    . . . 

2     18 

450 

Golden  Bantam 

1     16 

510 

Early  Crosby 

2    15 

510 

Henderson      

1      7 

254 

Black  Mexican 

2     11 

561 

Golden  Rod 

1      7 

303 

The  results  are  given  at  per  acre — the  weights  for  the  information  of  the 
grower  who  is  marketing  to  a  cannery,  and  the  number  of  cobs  for  the  farmer 
who  is  sending  to  a  city  market  for  sale  as  fresh  cobs. 

Some  growers  are  fortunate  enough  to  send^fresh  cobs  direct  to  the 
consumer  (usually  a  big  city  restaurant  or  hotel)  and  escape  the  middleman's 
charges.  Some  of  these  men  have  assured  the  writer  that  they  have  a 
contract  for  so  many  fresh  cobs  weekly  at  3d.  or  4d.  per  cob.  With  the 
yields  of  the  best  varieties  as  given  hei-e  such  a  price  returns  a  very  hand- 
some profit  indeed.  The  city  fruiterers  usually  sell  sweet  corn  cobs  at  3d. 
and  4d.  per  cob  during  the  season,  but  this  means  an  average  of  only  Id.  per 
cob  to  the  grower,  which  is  about  the  usual  price  when  the  produce  is 
marketed  by  weight  at  5s.  to  8s.  per  bushel  of  cobs — about  fifty  to  seventy 
cobs  per  bushel  being  about  the  average  for  all  varieties. 

The  varieties  tested  matured  in  the  following  order : — Golden  Bantam, 
Mammoth  White  Cory,  Metropolitan,  Golden  Rod,  Early  Crosby,  Hiawatha, 
Cosmopolitan,  Howling  Mob,  Black  Mexican,  Early  Evergreen,  Henderson, 
Zig  Zag  Evergreen,  Stowell's  Evergreen,  and  Country  Gentleman. 

Notes  on  Varieties. 

A  few  notes  follow  on  the  varieties  included  in  this  test,  and  on  others 
which  have  been  previously  tried  in  New  South  Wales  by  the  Department. 
They  are  arranged  approximately  in  order  of  maturity. 

Golden  Bantam. — A  very  early  dwarf  variety,  never  more  than  4  or  5  feet 
high,  with  cobs  5  to  6  inches  in  length,  carrying  usually  eight  rows  of  broad 
grain  'of  rich  golden-yellow  colour  and  very  sweet  flavour.  The  yellow 
colour,  which  shows  faintly  at  the  "roasting"  stage,  is  not  fancied  on  the 
market,  as  it  too  closely  resembles  field  corn,  for  which  it  is  mistaken.  For 
canning,  the  yellow  colour  is  also  iindesirable.  This  variety  has  its  place  only 
as  a  home  garden  sort  and  then  only  on  account  of  its  exceptional  earliness. 
It  is  easily  surpassed  in  yield  and  rivalled  in  quality  by  others  which  are 
only  a  week  or  so  later. 
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Early  FordhooL — This  is  an  extra  early  variety,  which  has  small  ears 
with  about  eight  rows  of  broad  white  grain.  It  has  yielded  very  poorly  in 
comparative  tests  in  this  State  and  waa  also  found  to  be  of  rather  poor 
flavour. 

Mammoth  White  Gory. — This  particular  variety  is  not  to  be  confused  with 
White  Cob  or  Hed  Cob  Cory.  The  Mammoth  White  Cory  is  catalogued  by 
only  a  few  seed  firms  in  America,  and,  although  early,  it  has  larger  ears  than 
the  original  Cory  varieties.  There  also  appears  to  be  a  greater  number  of 
rows  of  grain  on  the  ears  of  the  Mammoth  variety,  and  the  flavour  is  quite  as 
good  as  any.  In  this  trial  at  Ourimbah,  it  excelled  all  others  in  yield  and 
produced  good  sized  marketable  cobs  which  were  remarkable  for  their 
uniformity  in  size  and  time  of  maturity — nearly  the  whole  of  the  crop  being 
harvested  at  one  picking. 

Metropolitan. — This  is  an  early  variety  of  good  flavour  with  fair  sized  ears, 
but  not  as  productive  as  Cosmopolitan,  with  which  it  is  likely  to  be  confused 
owing  to  the  similarity  of  name. 

Peep  o'Day. — A  very  early  variety  with  small  ears,  and  not  worth  growing 
on  account  of  its  unproductiveness  as  compared  with  other  varieties  of  equal 
earliness  in  maturity. 

Ruby. — A  variety  not  yet  sufficiently  tested  in  this  State  under 
comparative  conditions,  but  from  private  reports  considered  to  be  a  very 
productive  early  variety  with  large  ears  ;  grain  of  good  quality  and  of  a 
deep  red  colour  when  fully  mature,  but  with  a  slight  tinge  of  colour  when  at 
the  eating  stage.     Probably  one  of  the  best  varieties  for  the  home  garden. 

Golden  Rod. — Supposed  to  be  the  result  of  a  cross  between  Stowell's 
Evergreen  and  Golden  Bantam  ;  an  early  very  poor  yielding  variety  which 
has  the  further  objection  of  yellow  gi*ain. 

Kendal's  Early  Giant. — A  variety  not  yet  tried  in  New  South  Wales,  but 
catalogued  by  several  American  seedsmen.  It  is  stated  to  have  fairly  large 
ears  with  about  ten  or  twelve  rows  of  large  grain,  and  to  mature  a  few  days 
earlier  than  Crosby. 

Early  Mammoth. — A  variety  with  fairly  large  ears,  with  broad  white 
grain.  It  ripens  at  about  the  same  time  as  Crosby,  but  the  flavour  is  onlv 
second  rate,  and  it  does  not  yield  nearly  as  well  as  Late  Mammoth. 

Early  Crosby. — 'This  variety  has  yielded  well  wherever  it  has  been  tried 
in  this  State,  being  the  most  productive  early  sort  in  at  least  two  tests  and 
well  up  in  order  of  merit  in  three  or  four  other  trials.  Although  beaten  in 
yield  by  other  varieties  in  the  experiment  plot  last  season  at  Ourimbah,  its 
evenness  in  type,  size  of  ears,  and  time  of  maturity  make  it  readily 
commendable  to  any  who  try  it.  It  is  one  of  the  varieties  most  largely 
grown  for  canning  in  America.  The  growth  of  stalk  is  usually  only  about 
5|  or  6  feet,  and  marketable  cobs  are  produced  in  about  twelve  weeks  from 
planting.  The  cobs  are  about  7  inches  in  length  and  carry  a  fairly  large 
number  of  rows — twelve  to  sixteen.  The  grain  is  somewhat  narrower  than 
most  other  varieties,  but  very  even  and  regular  on  the  cob  and  white  in  colour. 
The  flavour  is  not  quite  up  to  some  of  the  best,  but  quite  good  for  sweet  corn. 


588  Agricultural  Gazette  of  N,S.W.  [Aug.  2,  1920. 

Hiawatha. — A  medium  early  white  variety,  but  not  a  good  yielder. 

Cosmopolitan. — A  medium  early  white  variety  of  excellent  quality,  bearing 
fairly  large  ears.  This  variety  has  yielded  consistently  well  in  several  tests, 
and  has  given  indications  that  it  will  always  be  one  of  the  best  varieties  on 
good  soils. 

Howling  Mob. — A  variety  very  similar  to  Cosmopolitan  in  type  of  ear  and 
time  of  maturity — in  fact,  it  is  difficult  to  say  where  the  distinction  lies. 

Potter's  Excelsior. — This  variety  has  not  been  suflSciently  tried  out  yet 
here,  but  gives  fair  sized  ears  of  good  quality. 

Black  Mexican. — A  variety  with  deep  bluish  purple  or  black  grains  when 
ripe,  and  showing  considerable  trace  of  colour  at  the  eating  stage.  The 
growth  of  stalk  is  fairly  good  (about  6  feet),  and  the  ears  are  fairly  long, 
with  a  small  number  of  rows  (usually  eight)  of  broad  grain.  It  has  a  good 
flavour,  but  on  account  of  its  colour  it  is  objectionable  for  canning.  It  is 
distinctly  worthy  of  a  place  in  the  home  garden,  being  nearly  a  week  earlier 
than  the  late  sorts,  like  Stowell's  Evergreen  and  Country  Gentleman, 

Early  Evergreen. — This  variety  resembles  Stowell's  Evergreen,  but  is  a 
week  or  so  earlier.     It  is  not,  however,  as  good  a  yielder  as  Stowell's. 

Zig  Zag  Evergreen. — A  late  variety,  with  large  ears  and  irregular  rows  of 
grain  j  a  few  days  earlier  than  Stowell's  Evergreen,  and  apparently  a  good 
yielder.     It  is  also  of  good  quality. 

White  Evergreen. — One  of  the  best  late  varieties  tried,  giving  a  good 
growth  of  stalk  and  large  cobs,  which  carry  a  large  number  of  rows  of  grain 
of  pure  white  colour.  It  is  a  few  days  earlier  than  Stowell's  Evergreen,  and 
has  usually  yielded  better  than  that  variety  in  our  trials.  This  variety  is 
catalogued  by  several  of  the  best  American  seedsmen. 

atowell's  Evergreen. — One  of  the  most  popular  late  varieties,  and  one  which 
has  always  given  fairly  good  results  in  all  trials.  It  is  the  standard  variety 
for  home  use,  for  market,  and  for  canning.  The  stalk  growth  is  tall,  the  cobs 
large  and  well  filled  with  regular  i-ows  of  broad  deep  grain  of  good  quality. 
All  the  evergreen  types  have  the  characteristic  of  keeping  their  flavour  well 
for  some  time  after  harvesting. 

Late  Mammoth. — A  promising  late  variety,  which  has  not  yet  been  fully 
tested  here.  It  is  a  large  eared  variety,  maturing  a  few  days  after  Stowell's 
Evergreen.  The  ears  are  large  and  thick,  being  well  filled  with  broad  grain 
of  good  quality. 

Country  Gentleman. — A  very  old  and  popular  late  variety — supposed  to  be 
either  a  large  type  of  Ne  Plus  Ultra,  or  a  cross  between  that  variety  and 
Stowell's  Evergreen.  The  ears  are  large,  with  a  small  core  and  deep  narrow 
grain  irregularly  arranged  on  the  cob.     It  is  of  excellent  quality. 

Papago.—A  very  late  variety — about  a  fortnight  or  so  later  than  Country 
Gentleman  — taking  sixteen  or  seventeen  weeks  to  reach  the  harvesting  stage. 
The  stalk  growth  is  very  tall  and  somewhat  thin,  and  the  cobs  also  are  long 
and  thin.  The  grain  is  not  very  deep  nor  very  broad,  and  the  flavour  is  not 
quite  up  to  the  best  of  the  sweet  corn  varieties,  but  still  quite  good.  It  is 
easily  the  best  variety  for  dry  districts,  or  under  irrigation. 
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The  following  recommendations  as  to  varieties  are  made  from  the  results 
obtained  up  to  the  present  : — 

For  the  Home  Garden. — Mammoth  White  Cory,  Ruby,  Cosmopolitan, 

.  Black  Mexican,  Stowell's  Evergreen,  Country  Gentleman,  Papago. 
For  Market  or  Canning. — Mammoth  White  Cory,  Early  Crosby,  Cosmo- 
politan, White  Evergreen,  Stowell's  Evergreen,  Country  Gentleman, 
Papago. 
For  further    7'riaZ.— Kendal's    Early   Giant,    Howling    Mob,    Potter's 
Excelsior,  Late  Mammoth. 


Nitrate  of  Lime. 

The  process  involved  in  the  production  of  nitrates  from  the  nitrogen  of  the 
air  consists  in  passing  air  through  an  arc  flame  (at  a  temperature  of  ahout 
3,200  deg.  C.)  produced  between  electrodes  in  a  powerful  magnetic  field. 
The  resulting  nitric  oxide  gas  is  then  cooled  by  suitable  means  and  passed 
through  so  culled  oxidation  cliambers,  where  it  is  given  time  fi)r  complete 
oxidation  to  nitrogen  peroxide.  Sub.sequently,  the  nitrogen  peroxide  gas  is 
passed  up  absorption  towers,  where  it  meets  a  descending  stream  of  water 
and  is  converted  into  nitric  acid.  For  fertilising  purposes  the  nitric  acid  is 
then  neutralised  with  limestone,  and  the  product,  after  soliditication  and 
granulai/ion,  is  sold  as  a  manure  under  the  name  of  nitrate  of  lime. 

The  commercial  success  of  the  process  is  dependent  on  the  availability  of 
cheap  electric  power,  which,  in  Norway,  is  ensured  by  the  numerous  natural 
gigantic  waterfalls. — G.  A.  Cowie,  M.A.,  \n  tha  Journal  of  the  Ministry  of 
Agriculture,  London. 


Eradication  of  Bracken. 


Experiments  conducted  by  the  University  College  of  North  Wales  have 
shown  that  manuring  alone  has  had  no  effect  in  the  eradication  of  bracken, 
but,  when  combined  with  regular  cuttings  of  the  plant,  a  great  improvement 
has  been  obtained.  The  most  certain  method  of  dealing  with  the  pest, 
according  to  a  publication  of  the  University  College,  appears  to  be  regular 
and  careful  cutting  at  monthly  intervals,  commencing  in  the  first  week  in 
June  (mid-summer  in  England),  and  continuing  in  the  first  week  of  July, 
August,  and  September.  In  this  way  it  has  been  found  that  in  a  few  years 
bracken,  even  of  the  strongest  growth,  will  have  completely  disappeared. 


A  Sociological  Problem. 

It  is  not  necessary  to  dilate  upon  the  urgent  importance  of  the  development 
of  social  activities  in  the  country  districts.  The  dullness  of  village  life  has 
long  been  recognised  as  one  of  the  main  reasons  for  the  migration  of  the  sons 
of  the  soil  to  scenes  of  fuller  activity,  but  efforts  to  alleviate  it  have  been 
spasmodic  and  sporadic.  The  time  has  come  when  the  human  needs  of  the 
countryside  have  become  insistent,  and  the  future  of  agriculture  is  seen  to 
involve  a  sociological,  as  well  as  an  economic,  problem. — Sir  Henry  Rew, 
in  the  Journal  of  the  Ministry  of  Agriculture,  London. 
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Pure  Seed  Growers'  Organisation. 

The  Department  of  Agriculture  has  decided  to  compile  for  monthly  publica- 
tion, a  list  of  the  growers  of  pure  seed  of  good  quality,  of  wheat,  oats,  maize, 
sorghum,  Sudan  grass,  potatoes,  and  other  crops,  in  order  to  encourage  the 
efforts  of  those  who  have  been  devoting  their  attention  to  this  sphere  of 
work,  and  to  enable  farmers  to  get  into  direct  touch  with  reliable  sources  of 
supply  of  such  seeds.  It  is  hoped  that  this  will  be  the  means  of  a  more 
widespread  use  of  good  seed  of  the  most  suitable  varieties,  more  especially  of 
those  recommended  by  the  Department  for  different  districts  as  the  result 
of  many  years'  experience  in  variety  trials. 

Farmers  who  have  pure,  high-class  seed  of  good  quality  of  any  variety  of 
crop,  are  asked  to  communicate  with  the  Department  stating  the  variety  of 
seed,  the  approximate  amount,  and  the  price  required  per  bushel.  The 
communication  should  be  made  during  the  growth  of  the  crop,  so  that 
arrangements  may  be  made,  if  possible,  for  a  field  inspection  to  be  made  by 
an  officer  of  the  Department. 

It  might  be  mentioned  that  there  is  a  keen  demand  (much  in  excess  of  the 
visible  supply)  for  such  varieties  of  wheat  as  Thew,  Florence,  Huguenot,  «fec., 
and  for  such  varieties  of  oats  as  Sunrise  and  Ruakur^ ,  which  are  being 
increasingly  grown  on  the  coast  for  winter  green  feed ;  also  for  potatoes 
grown  on  the  tablelands  for  seed  in  coastal  districts,  such  as  Up-to-date, 
Early  Rose,  Manhattan,  Brownell's  Beauty,  &c. 

The  following  list  includes  names  of  farmers  who  have  been  growing  pure 
seed  maize  in  co-operation  vath  the  Department  for  many  years  : — 


Silver  King 

U.S.  1.S.3     

Brewef'a  Yellow  Dent 
Early  Yellow  Dent 
Silvermiue  ... 
Small  Red  Hogan... 
Gold  Standard  Learning 
Craig  Mitchell 
Goldmine    ... 
Boone  County  White 
Hickory  King 
Golden  Beauty 
Learning 

Golden  Nugget     ... 
Early  Clarence     ... 
Giant  White 
Manning  White,  or 
Macleay  White     ... 
Improved  Yellow  Dent 
Cocke's  Prolific     ... 
Golden  King,  or   ... 
Hawkesbury  Champion 
Red  Hogan 

Papago  Sweet  Corn 


A.  Summerlad,  Tenterfield. 

P.  Gersbach,  Farm  330,  Leeton. 

H.  Manser,  Sunnyside,  Tenterfield. 

Manager,  Experiment  Farm,  Glen  Innes. 

Manager,  Experiment  Farm,  Yanco. 

H.  Short,  Dorrigo. 

G.  Lindsay,  Horsley,  Dapto. 

W.  D.  K.  Humphries,  Muswellbrook. 

A.  Louttit,  Moruya. 

J.  Chittick,  Kangaroo  Valley. 

Manager,  Experiment  Farm,  Berry. 

R.  Richardson,  Mondrook,  Tinonee. 

Manager,  Experiment  Farm,  Grafton. 

J.  W.  Smith,  Wauchope. 

F.  Dowling,  Tumut. 

A.  M.  Singleton,  Henley,  Sydney. 

Manager,  Experiment  Farm,  Grafton. 
J.  P.  Mooney,  Tinonee. 

E.  Blackburn,  Warkton^  Coonabarabran, 

Principal,    Hawkesbury    Agricultural    College, 

Richmond. 
R.  Yates,  Ourimbah. 


In  order  to  ensure  the  production  of  pure  seed  it  is  desirable  that  special 
precautions  be  taken  to  prevent  varieties  of  maize,  sorghum,  and  rye  (which 
are  wind  pollinated)  from  being  crossed  with  other  varieties.  This  can  be 
done  by  sowing  at  a  different  time  or  in  a  plot  removed  some  distance  from 
other  varieties  sown  at  the  same  time,  and  by  no  more  than  two  or  three 
varieties'of  wheat,  oats,  &c.,  being  offered  as  pure  seed  on  the  one  farm,  unless 
special  provision  is  made  to  ensure  their  purity. 
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Faults  found  in  Butter ♦ 

Their  Definitions,  Causes,  and  Some  Suggested 

E/EMEDIES   FOR   SaME. 
[Concluded  from  paige  494.] 


A.  M.  BROWN,  Dairy  Instructor  and  Grader. 

«« Over-neutralised." 

The  term  "  over-neutralised "  means  that  too  much  neutralising  agent  has 
been  used  to  reduce  the  acidity  of  the  cream  before  heating  in  the  process  of 
pasteurisation  ;  this  renders  the  butter  lacking  in  the  characteristic  butter 
flavour  and  of  quite  a  tallowy  inclination. 

When  an  unusually  large  amount  of  soda  or  lime  above  the  required 
amount  has  been  used,  practically  no  other  flavour  can  be  detected  than  that 
of  either  of  these  neutralising  agents,  and  the  result  is  anything  but  pleasing 
to  the  palate,  especially  as  regards  the  lime.  The  trouble  is  in  most  cases 
due  to  oversight  or  carelessness  on  the  part  of  the  person  who  does  the  work 
of  neutralising  at  the  factories.  Many  of  these  persons  do  not  take  the 
acidity  of  each  batch  of  cream  before  adding  the  soda  or  lime,  but  simply 
guess  the  quantity  required  to  reduce  the  acidity  to  a  certain  percentage. 
Day  In  and  day  out  they  use  the  same  quantity  of  neutralising  agent  for  the 
same  quantity  of  cream  without  endeavouring  to  ascertain^whether  the  per- 
centage of  acid  in  the  cream  to  be  pasteurised  is  the  same  on  each  occasion. 

In  relation  to  this  effect  of  over-neutralisation  of  the  cream  on  the  quality  of 
butter,  one  wonders  if  it  has  ever  occurred  to  the  persons  responsible  for  this 
trouble  to  consider  what  a  mistake  of,  say,  "1  per  cent,  of  Jacid  in  a  large  batch 
of  cream  means  in  the  quantity  of  soda  necessary  to  neutralise  same  ?  Let 
me  quote  a  supposititious   c^se  for  their  perusal. 

A  factory  receives,  say,  600  gallons  of  cream  on  a  Monday,  which  repre- 
sents four  separations.  The  acidity  is  taken  and  is  found  to  be  -5  per  cent. 
It  should,  therefore,  require  18  lb.  of  soda  to  reduce  the  acidity  to  the 
required  percentage  of  •2.  On  the  same  day  of  the  following  week  a  similar 
quantity  of  cream  is  received,  but  on  account  of  the  coolness  of  the  weather 
on  this  and  the  previous  day  the  acidity  of  this  cream  is  actually  only  '4  per 
cent.,  and  the  person  who  does  the  work  of  neutralising  does  not  bother  to 
take  the  acidity  but  uses  the  same  amount  of  soda  as  on  the  previous 
Monday.  The  actual  amount  necessary  to  reduce  the  acidity  to  the  required 
percentage  of  '2  in  the  latter  instance  is  only  12  lb.,  and  thus  50  per  cent, 
more  than  is  necessary  is  used.  This  example  is  in  no  way  an  extreme  one, 
for  with  varying  temperatures  of  weather  and  diffiering  periods  of  time 
elapsing  between  deliveries  of  cream,  the  acidity  of  the  bulk  will  vary 
very  considerably,  so  that,  when  one  considers  the  effect  of  50  per  cent,  of 
extra  soda  on  the  quality  of  the  butter,  it  should  convince  even  the  most 
thoughtless  person  that  careless  methods  such  as  these  must  lead  to 
disastrous  results. 
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In  passing,  it  might  be  stated  that  the  effect  on  the  quality  of  butter  of 
over-neutralisation  with  lime  is  very  much  worse  than  when  soda  is  used,  a 
disagreeable  decomposed  smell  and  taste  being  produced.  If  the  percentage 
of  acid  be  reversed  in  the  above  supposititious  case,  it  will  also  be  noted 
how  under-neutralisation  may  occur,  and  the  curdling  of  cream  when  going 
through  the  pasteuriser  be  produced. 

Wrong  methods  in  taking  the  acidity  of  the  cream  also  contribute  more  or 

less  to  cause  the  fault  now  under  review.     To  remedy  this  trouble,  always 

have  a  soda  solution  of  the  right  strength,  and  keep  the  bottle  containing  it 

well  corked  up  when  not  in  use,  as   exposure    to  the  air  causes  it  to  lose 

strength.     Secure  a  representative  sample   of  the  batch  of  cream,  take  the 

acidity  of  every  lot  of  cream  before  adding  the  neutralising  agent,  read  the 

burette   when   only  a  very  faint  lasting   pink  colour  is  noticeable   in   the 

sample,  and  be  careful  to  calculate  correctly  the  quantity  of  soda  or  lime 

required.     Also,  mix  the  neutralising  agent  as  equally  as  possible  through 

the  volume  of  cream.  ^  _        ,, 

'•  Sour.'* 

The  term  "  sour  "  means  that  the  butter  has  a  sourness  other  than  lactic 
sourness.  This  fault  is  caused  by  the  fermentation  of  thinly  separated  cream 
which  forms  an  acid  other  than  lactic  acid.  Butter  made  from  such  cream 
has  a  very  strong'aroma  which  at  once  indicates  the  fault. 

There  is  another  kind  of  sourness,  which  is  caused  by  the  retention  of  a 
large  percentage  of  buttermilk  in  butter,  the  result  of  careless  manufacture. 
To  remedy  this  fault  the  farmers  should  be  impressed  with  the  necessity  of 
complying  with  the  regulation  under  the  Dairy  Industry  Act,  which  requires 
them  to  supply  cream  containing  not  less  than  30  per  cent,  fat  (preferably  35 
per  cent.)  during  the  winter  months,  and  not  less  than  35  per  cent,  (prefer- 
ably 40  per  cent,  to  42  per  cent.)  during  the  summer  months.  This  should 
do  away  with  the  trouble  of  thin  cream,  and  the  buttermaker  should  refrain 
from  following  methods  of  manufacture  which  tend  to  the  retention  of  an 
extra  amount  of  buttermilk  in  the  butter,  and  should  avoid  high  churning 
temperatures,  insufficient  washing,  churning  the  grain  too  large  and  insuthcient 

^^^^^"«-  "  Cheesiness." 

This  fault  may  be  caused  by  contamination  of  cream  on  the  farm  or  at  the 
factory  through  its  coming  in  contact  with  dirty  cans,  with  utensils  which 
have  been  wiped  with  dirty  cloths,  or  with  coolers,  pipes,  kc.,  which  have 
not  been  kept  clean.  It  is  a  condition  that  is  probably  due  to  some  bacterial 
or  chemical  fermentative  action  on  the  casein.  The  flavour  is  similar  to  that 
of  matured  cheese. 

In  one  case  that  came  under  my  notice,  butter  from  a  oortain  facloiy  was 
found  to  have  a  cheesy  flavour,  and  this  same  flavour  was  afterwards 
noticed  in  the  cream  while  it  was  running  over  the  cooler  directly  after 
leaving  the  pasteuriser.  On  search  being  made  as  to  the  cause  of  this,  it  was 
found  that  an  attachment  to  the  top  of  the  cooler  had  not  been  properl 
cleaned  for  some  time,  and  immediately  the  cream  had  passed  over  it  i 
assumed  this  flavour.  When  the  butter  made  from  this  cream  was  examined 
the  next  day  a  similar  flavour  was  immediately  detected. 


Aug.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  593 

"Cooked." 

This  means  that  the  butter  has  assumed  a  flavour  somewhat  similar  to  that 
of  milk  which  has  been  heated  to  too  high  a  temperature  and  thereby 
scorched. 

This  "cooked"  flavour  is  caused  by  cream  absorbing  the  flavour  from 
scorched  casein  present  inside  the  machine  while  the  process  of  pasteurisation 
is  in  progress. 

The  scorching  may  be  brought  about  in  two  principal  ways,  the  first 
of  which  is  the  use  of  excessively  high  temperatures  in  pasteurising,  an 
inaccurate  thermometer  often  being  the  indirect  cause. 

The  second  way,  which  only  happens  with  the  flash  system  and  is  the  more 
frequent,  is  by  a  comparatively  small  volume  of  cream  coming  suddenly  in 
contact  with  the  hot  metal  surface  of  the  inside  of  the  pasteuriser  when  the 
machine  is  first  started.  The  casein  in  the  cream  becomes  immediately" 
scorched  and  adheres  to  the  hot  surface  in  a  thin  film.  The  remainder  of  the 
cream,  as  it  passps  over  this  adhered  portion,  absorbs  the  scorched  flavour, 
which  is  after waitls  reproduced  in  the  butter.  It  will  be  seen  that  neither 
system  of  pasteurisation  is  responsible  for  this  fault,  which  is  solely  due  in 
the  first  instance  to  an  oversight,  and  in  the  second,  to  faulty  manipulation. 
To  remedy  this  fault,  take  care,  firstly,  that  the  thermometer  in  use  is  an 
accurate  one  :  have  the  instrument  tested  for  accuracy,  and,  if  not  correct, 
either  discard  it  altogether  or  have  the  necessary  correction  in  reading  made. 
Secondly,  do  not  turn  on  the  steam  until  the  machine  is  practically  full  of 
cream.  The  heating  will  then  be  done  gradually,  and  the  adherance  of 
scorched  ca.sein  to  the  inside  surface  of  the  pasteuriser  will  bo  prevented. 

"Mouldy." 

The  infection  which  causes  butter  to  become  mouldy  may  come  from  the 
boxes  into  which  it  is  packed,  from  the  papers  with  which  the  boxes  are 
lined,  from  the  walls  or  ceilings,  or  from  the  close  surroundings  of  the 
factory  itself. 

Owing  to  the  shortage  of  timber,  much  of  that  used  for  making  butter 
boxes  has  not  been  allowed  to  become  properly  seasoned,  and  many  of  the 
boxes  used  have  been  quite  mouldy  and  damp.  Immediately  butter  is  packed 
into  those  boxes,  this  mouldy  timber  becomes  the  most  frequent  and  ready 
source  of  infection.  The  parchment  papers,  if  not  stored  in  a  dry,  clean 
room,  free  from  mould  growth,  may  also  soon  infect  the  butter  with  which 
they  come  in  contact  with  mould  gi'owth. 

Then  again,  if  the  woodwork  of  the  ceilings  and  the  walls  of  the  factory 
is  allowed  to  become  damp  and  rotten,  it  becomes  an  ideal  growing  ground 
for  moulds,  the  spores  or  seeds  of  which,  being  extremely  light,  are  detached 
and  float  about  in  the  air,  and  are  distributed  throughout  the  factory. 
These  spores,  as  soon  as  conditions  of  temperature  and  moisture  are 
favourable  for  their  germination,  soon  grow  and  produce  moulds,  so  that 
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butter  exposed  to  the  air  in  the  fjictory  may  be  infected  in  this  way,  as  may 
also  the  papers  and  boxes.  To  guard  against  this  trouble,  only  thoroughly 
seasoned  boxes,  absolutely  free  from  any  sign  of  mould,  should  be  used. 

The  papers  should  always  be  stored  in  a  light,  airy,  dry  room,  and,  where 
wet  papering  of  the  boxes  is  carried  on,  they  should  be  soaked  in  a  strong 
solution  of  boracic  acid  or  formalin  before  being  used. 

Any  rotten  timber  about  the  factory  should  be  removed  and  replaced  by 
sound  timber.  When  any  mould  growth  shows  on  the  walls,  under  water 
tank  stages  or  on  ceilings,  it  should  be  thoroughly  scrubbed,  and  sprayed  with 
a  strong  formalin  solution.  If  this  does  not  stop  the  growth,  boiling  hot 
lime  should  be  applied  frequently. 

Stacking  large  amounts  of  wood  too  near  the  factory  is  not  to  be  recom- 
mended, on  account  of  the  probable  prevalence  of  mould  growth  amongst  it, 
and  the  danger  of  the  spores  of  same  being  blown  into  the  interior  of  the 

•  factory,  where  they  may  set  up  an  infection. 

Perhaps  the  safest  method  of  all  to  overcome  this  trouble  is  to  parafSn 
the  inside  of  all  boxes  used,  and,  considering  the  increasing  shortage  of  suit- 
able timber  required  for  box-makiug,  this  method  seems  to  be  one  that  will 
have  to  be  universally  adopted  in  the  near  future. 

"  Woody  ••  and  "  Oxidized." 

Both  these  flavours  are  noted  principally  on  the  surface  of  butter,  and 
they  need  not  be  discussed  at  any  great  length  although  considerable 
deterioration  in  quality  has  sometimes  been  caused  by  their  presence,  especi- 
ally as  regards  the  former  fault. 

Oxidized  flavour  is  mostly  associated  with  stored  butter  and  is  very 
similar  to  tallowiness.  It  is  probably  due  to  the  butter  combining  with 
more  oxygen  from  the  air. 

The  use  of  unseasoned  and  unsuitable  timber  in  box-making  contributes 
to  cause  woody  flavour  in  butter. 

Boxes  made  from  wood  which  is  green  or  which  has  a  foreign  smell,  as 
some  of  our  timbers  have,  should  not  be  used  by  factories  for  packing  butter 

•  unless  specially  treated,  for  the  contents  will  soon  absorb  these  smells  and 
also  cause  the  part  adjacent  to  the  timber  to  have  a  very  disagreeable 
flavour,  which,  as  time  goes  on,  will  gradually  work  further  into  the  butter. 
The  use  of  paraffin  in  treating  the  inside  of  these  boxes  would  help  this 
trouble  to  be  overcome. 

This  paper  deals  only  with  flavours  in  butter,  but  it  should  not  be  con- 
cluded without  mentioning  texture,  which  is  a  most  important  factor, 
influencing  both  the  flavour  and  the  keeping  quality  of  butter. 

Every  care  may  be  taken  with  the  cream  on  the  farm  and  at  the  factory 
in  the  endeavour  to  produce  a  good  butter,  but  all  will  be  rendered  of  no 
avail  if  the  inoportance  of  texture  is  lost  sight  of ;  the  necessity,  among 
other  things,  of  using  low  temperatures  in  churning  cannot,  therefore,  be  too 
strongly  impressed  on  the  buttermaker,  for  therein  lies  one  of  the  chief 
means  of  controlling  the  texture  of  butter. 
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Bordeaux  Powders  v.  Home-made  Bordeaux 
Mixture. 

So  many  enquiries  have  from  time  to  time  been  received  regarding  the 
efficiency  of  Bordeaux  powders,  that  it  was  decided  to  test  one  of  the  brands 
as  against  home-made  Bordeaux  mixture.  Further,  it  has  been  claimed  that 
these  powders  are  efficient  in  the  dry  form  as  a  preventive  of  downy  mildew — 
a  statement  contrary  to  general  experience.  It  was  recognised,  however,  that 
if  these  powders  were  reasonably  useful  in  checking  fungoid  diseases  of  the 
vine,  they  would  be  of  great  benefit  to  the  smaller  growers  and  householders 
who  had  not  the  convenience  to  make  their  own  Bordeaux  mixture.  A  series 
of  experiments  designed  to  determine  the  points  at  issue  was  thei-efore 
carried  out  during  the  past  season,  under  the  direction  of  Mr.  H.  G.  White, 
Superintendent  of  the  Viticultuial  Nursery  at  Narara.  The  following  is  a 
condensation  of  Mr.  White's  report : — 

"  Thirty-nine  rows  of  young  Muscat  Hamburgh  vines  were  selected  for  the 
tests,  which  compared  Bordeaux  mixture  6-4-40.  with  a  proprietary  Bordeaux 
mixture  powder — (1)  in  a  pure  dry  state;  (2)  in  a  dry  state,  plus  50  per  cent, 
lime ;  (3)  in  the  proportion  of  6  lb.  to  50  gallons  of  water ;  and  (4)  in  the 
proportion  of  4|  lb.  to  50  gallons  of  water.  The  trials  were  commenced  on 
15th  January,  and  were  continued,  except  for  the  applications  of  (1)  and  (2), 
until  19th  March,  -Applications  of  formuUe  (1)  and  (2)  were  discontinued  after 
thirty-seven  days,  as  it  was  found  that  downy  mildew  was  not  being  checked 
by  the  application  of  the  Bordeaux  powder  in  the  dry  form ;  indeed,  the 
upper  portion  of  the  vines  had  lost  a  large  proportion  of  their  leaves — 
sufficient  evidence  that  the  pure  powder,  and  the  powder  with  50  per  cent, 
lime,  were  not  effective. 

"  Sprays  (3)  and  (4)  were  practically  no  diflferent  in  their  effect  to  Bordeaux 
6-4-40,  and  on  the  appearance  of  the  vines  to  date  it  seems  that  the  smaller 
quantity  of  the  powder  is  as  effective  as  the  larger. 

"  As  the  tests  were  not  made  until  after  the  vines  had  been  treated  several 
times  with  Bordeaux  6-4-40,  further  tests  seem  called  for,  and  it  has  been 
suggested  that  these  should  take  place  next  year,  when  each  formulae  could  be 
applied  from  the  commencement  of  the  season  to  rows  previously  untreated 
in  that  season. 

"The  rainfall  from  the  beginning  of  July,  1919,  to  the  end  of  March,  1920, 
was  2,611  points,  and  for  the  actual  period  of  the  tests  it  was  806  inches." 

From  the  foregoing  it  will  be  seen  that  the  main  facts  have  been  fairly 
well  established,  namely,  that  in  the  dry  form  the  powders  are  of  little  benefit, 
but  when  made  up  with  water  and  sprayed  on  to  the  vines  there  is  no 
apparent  difference  between  them  and  the  home-made  Bordeaux  mixture. 
The  question  of  relative  cost  should  be  estimated  during  another  season,  when 
the  experiment  should  extend  throughout  the  season.  The  experience  of 
vine  growers  in  County  Cumberland  last  season  should  cause  them  to  pay 
considerable  attention  to  spraying  in  the  future. — ^.H.  E.  Laffer. 
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Poultry  Notes. 

August. 


JAMES  HADLINGTON,  Poultry  Expert. 

Poultry  farmers  who  have  acted  upon  the  advice  given  in  these  notes  will 
now  have  their  hatching  operations  in  full  swing.  So  far  as  is  known,  the 
hatching  results  appear  to  be  nonnal  for  the  time  of  the  year.  Many 
beginners  are,  of  course,  disappointed  with  the  results,  which  appear  to  them 
to  be  poor,  though  in  reality  they  may  be  good.  More  experienced  farmers 
know  what  to  expect  from  June  and  July  hatchings,  and  are  content  to  get 
20  per  cent,  or  25  per  cent,  less  than  in  August  and  September.  Never- 
theless, the  chickens  hatched  during  the  earlier  months  are  the  most  valuable, 
and  especially  so  to  the  poultry  farmer  who  sells  stud  stock.  If  one  could 
confine  himself  to  breeding  only  layers  without  regard  to  breeding  stock,  he 
would  probably  find  August  the  best  month,  but  all  the  chickens  required 
cannot  be  reared  in  so  short  a  period  on  the  ordinary  poultry  farm  (even  if 
they  were  hatched),  and  to  attempt  it  generally  leads  to  disaster. 

By  far  the  best  plan  is  to  spread  the  hatching  over  the  whole  period  June 
to  September  inclusive.  In  this  way  the  early  birds  (a  comparatively  small 
portion  of  the  hatching)  make  the  best  breeding  stock,  and  the  August  and 
September  pullets  should  be  good  layers.  These  will  most  likely  miss  the 
partial  moult  in  the  autumn,  to  which  the  earlier  birds  are  most  susceptible. 
Very  often  this  is  the  factor  which  determines  the  high  or  comparatively  low 
egg  tallies  made  by  hens  in  their  first  year  of  laying.  It  might  be  mentioned 
that  this  factor  is  the  cause  of  much  misjudgment  of  the  laying  capabilities 
of  hens  in  our  laying  competitions,  nor  is  it  possible  for  any  breeder  to  select 
pullets  for  a  competition  without  taking  some  risk  in  this  respect.  Hence, 
there  are  many  groups  that  are  adjudged  to  be  a  poor  laying  strain,  which, 
had  they  missed  the  partial  moult  referred  to,  might  have  been  near  the  top 
of  the  list.  It  would  be  well  if  such  circumstances  were  taken  into  account 
before  passing  judgment  on  any  breeder's  stock,  either  for  laying  competitions 
or  for  purchase  as  breeding  stock.  One  often  hears  adverse  criticism  on  this 
or  that  breeder's  birds,  but,  considering  how  easily  a  group  of  pullets  can  be 
thrown  off  laying  condition  during  the  late  autumn  and  winter,  it  is  small 
wonder  misjudgraents  are  made  by  the  novice. 

The  Rearing   Season. 
Success  in  rearing  chickens  is  the  foundation  of  success  in  poultry  farming. 
Failure  in  this  means  failure  all  along  the  line,  yet  it  is  surprising  how  large 
a  number  of  poultry-keepers  fail  jjroperly  to  grasp  the  art  of  rearing  chickens 
successfully. 
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Successful  rearing  is  not  simply  dragging  up  batches  of  chickens — it  is  not 
merely  keeping  them  alive.  A  good  deal  more  than  that  is  involved,  because, 
unless  we  can  secure  adequate  growth  we  are  not  only  spending  too  large  an 
amount  of  food  to  got  a  certain  development,  but  we  are  also  affecting  the 
laying,  for  slow  growth  means  late  laying.  In  other  words,  without  early 
laying  the  pullets  are  rarely  able  to  put  up  good  performances.  Not  only 
so,  but  badly  grown  pullets  scarcely  ever  make  profitable  layers  in  their 
second  season.  A  very  great  proportion  of  the  poor  producers  are  so  because 
of  indifferent  rearing,  rather  than  because  of  the  innate  bad  laying  quality 
of  the  stock. 

I  might  even  emphasise  the  point  by  saying  that  I  have  never  seen  a  well- 
grown,  well-developed  flock  of  utility  pullets  that  would  not  pay  when 
properly  fed  and  attended  to,  irrespective  of  their  breeding  for  egg  produc- 
tion. Failure  to  secure  good  rearing  for  two  or  three  seasons  will  ruin  the 
best  of  breeds.  Unfortunately,  it  is  one  of  the  insidious  things  that  is 
adversely  affecting  the  poultry  industry  at  the  present  time. 

Brooder    Trouble. 

We  have  now  arrived  at  the  months  when  brooder  troubles  are  most 
acute.  During  the  months  of  June  and  July,  as  a  general  rule,  batches  are 
small.  Everything  then  is,  or  should  be,  clean  from  the  previous  season, 
and  conditions  generally  have  been  favourable  for  the  early  small  batches  of 
chickens.  Plenty  of  infertility  will  perhaps  have  been  experienced  from  the 
eggs  set,  but  the  chickens  hatched  will  have  been  on  the  whole  strong. 

In  August  and  September  more  eggs  will  be  available,  and  better  fertility 
with  higher  percentages  of  chickens  should  result,  but  right  here  is  where 
the  chicken-rearer  enters  the  danger  zone.  On  very  few  farms  is  the 
brooding  capacity  equal  to  that  of  the  hatching  facilities.  The  result  is 
that  improvisation  and  crowding  is  resorted  to  in  order  to  accommodate  the 
chickens  that  appear  so  welcome.  Larger  numbers  are  put  into  each 
compartment,  until  the  brooders  become  so  congested  that  trouble  is 
inevitable.  When  this  happens,  the  farmer,  instead  of  recognising  what 
he  has  done,  is  prone  to  attribute  his  troubles  to  disease — "  white  diarrhcea  " 
being  the  one  most  frequently  blamed,  because  the  chickens  show  more 
or  less  looseness,  or  perhaps  enteritis  in  an  acute  form.  It  does  not  follow, 
however,  that  Bacterium  pullorum  (the  causative  agent  of  white  diarrhoea) 
is  responsible  for  the  trouble,  though  it  is  a  deceptive  feature  that  nearly 
all  diarrhoea  in  baby  chickens  is  white. 

However,  it  matters  little  what  the  immediate  cause  is.  It  has  usually 
been  brought  about  in  the  manner  described,  or  through  other  faults  in 
running  the  brooder.  Giving  too  little  warmth  is  one  of  the  most  fatal, 
because  it  results  in  the  chickens  packing  together  to  get  it ;  indeed,  no 
matter  how  large  the  brooder  capacity,  this  will  take  place  if  the  temperature 
is  kept  too  low.  What  is  known  as  "cold  brooding" — that  is,  brooding 
without  heat — is  quite  a  different  thing.  This  method  requires  the  chickens 
to  be  run  in  very  small  batches  to  prevent  the  same  occurrence, 
c 
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Another  bad  practice  in  working  heated  brooders  is  to  put  the  lamp  out, 
or  otherwise  let  the  heat  fall  too  low  during  the  daytime.  In  this  case 
a  cool  change  or  neglect  to  re-light  or  heat  the  brooder  sufficiently  early  in 
the  afternoon  will  often  result  4n  want  of  warmth  when  the  chickens  go  up 
at  night. 

Temperatures  for  Chickens. 

To  commence  with,  in  the  rearing  of  chickens,  preference  is  given  to  brooder 
units  having  a  floor  space  of  8  square  feet,  preferably  4  ft.  x  2  ft.  The 
following  is  laid  down  as  fairly  safe  practice  for  the  number  of  chickens 
to  each  brooder,  and  the  temperatures  required  from  one  to  six  wgeks  of  age^ 


Age  of  Chickens. 

No.  of 

Chickens 

in  Brooder. 

Temperature. 

(Bulb  of  Thermometer  2  inches 

from  floor). 

First  Week           

Second  and  Third  Weeks 
Fourth  and  Fifth      ,, 
Sixth  Week           

• 

100 
75 
60 
40 

90  degrees  Fahrenheit. 
86  to  82  degrees     ,, 
82  to  76       „ 
Wean  them  off  the  heat. 

After  the  sixth  week  the  birds  should  be  transferred  to  rearing  pens^ 
the  floor  space  of  which  should  be  8  ft.  x  6  ft.,  which  will  accommodate 
75  to  100  chickens  for  the  first  two  weeks  in  the  rearing  pens,  after  which 
they  will  need  thinning  down  in  much  the  same  way  as  is  done  during  the 
six  weeks  in  the  brooders. 

The  number  of  chicks  mentioned  in  the  above  table  should  be  regarded 
as  the  maximum,  and  preferably  ten  chickens  less  should  be  carried  in  each 
case.     The  temperatures  shown  are  the  minima  of  safety. 

Feeding. 
The  feeding  of  chickens  is  the  subject  of  a  leaflet  available  on  application 
to  the  Department,  but  a  note  of  warning  might  be  sounded  here  in  regard  , 
to  the  advice  to  feed  rolled  oats  to  baby  chickens.  Two,  or  at  most  three 
days,  is  quite  long  enough  to  feed  oats  and  they  should  not  be  used  for  a 
longer  period  except  where  they  form  portion  of  a  mixture.  Not  only 
is  the  feeding  of  rolled  oats  unnecessarily  expensive,  but  extended  feeding 
upon  them  is  inadvisable. 


Clean  Pasture  for  Calves. 

The  writer  is  more  than  ever  convinced  that  the  ancient  calf-paddock  has 
been  responsible  for  more  ailments  in  cattle  than  possibly  any  other  cause. 
It  is  essential  that  it  be  abolished,  and  replaced  by  clean  new  grass  pasture, 
preferably  limed  when  sown  down — no  matter  what  the  dietary  of  the 
calves  may  be. — J.  L.  Bruce,  in  the  If^ew  Zealand  Journal  of  Agriculture. 
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Orchard  Notes* 

August. 


W.  J.  ALLEN  and  S.  A.  HOGG. 

Spraying. 
Prom  observations  made  in  nian\'  districts,  it  is  only  too  apparent  that  this 
year  growers  will  be  confronted  with  a  considerable  amount  of  San  Jos^ 
scale,  accompanied,  probably,  by  such  diseases  as  curl  leaf  of  peach  and 
shot-hole  fungus  of  apricot.  Tliis  l)eing  so,  it  will  be-  necessary  to  pay 
-constant  attention  to  spraying. 

It  has  been  found  that  the  use  of  lime-sulphur  is  most  effective  in  checking 
the  pest  and  diseases  mentioned,  but  care  shoukl  be  taken  to  see  that  it  is 
applied  at  the  proper  time.  Spraying  for  San  Jose  scale  should  be  carried 
out  immediately  the  pruning  has  been  completed,  and  it  is  advisable  to  give 
a  second  application  before  the  buds  burst.  The  same  advice  applies  to 
peach  trees,  which  are  liable  to  be  attacked  by  curl  leaf,  and  to  apricot  trees, 
which  may  be  subject  to  shot-holo  fungus.  A  thii-d  spraying,  with  Bord(>aux 
mixture  for  shot-hole  fungus  may  be  given  after  the  fruit  has  set. 

IVIiscible  spraying  oils  have  been  used  for  combating  San  Jose  scale  with 
some  success,  but  under  some  conditions  they  have  completely  failed.  This 
is  very  hard  to  account  for,  but  the  fact  remains  that  even  after  a  lapse  of 
fourteen  days  after  spraying,  the  scale  was  still  alive.  In  cases  where  it  is 
found  that  the  miscible  oil  has  failed,  the  trees  should  be  given  a  spraying 
with  lime-sulphur,  which,  taking  everything  into  consideration,  lime-sulphur 
has  generally  proved  more  effective  for  this  particular  pest  than  has 
miscible  oil. 

It  has  been  the  custom  to  use  miscible  oil  for  the  control  of  woolly  aphis> 
but  care  should  be  taken  to  ascertain  that  the  sap  is  moving  before  the  oil  is 
applied,  otherwise  it  has  a  tendency  to  cauterise  the  bark.  Concentrated 
■nicotine  solution  is  held  in  high  esteem  by  many  growers.  It  is  a  most 
effective  spray  and  in  no  way  injurious,  but  it  is  expensive.  An  advantage 
possessed  by  this  spray  is  that  it  may  be  applied  during  the  growing  season 
and  may  be  used  in  conjunction  with  other  sprays  such  as  lime-sulphur, 
Bordeaux  mixture,  or  arsenate  of  lead. 

Citrus  Trees. 

If  miscible  oils  are  used  for  the  purpose  of  destroying  scale  on  citrus  trees, 
they  should  not  be  applied  in  very  cold  weather.  The  branches  of  the  trees 
should  be  trimmed  so  as  to  allow  the  penetration  of  the  spray,  and  also  to 
admit  sufficient  light  to  mature  and  develop  the  wood. 
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Vines. 

As  a  precaution  against  black  spot,  oidium,  and  other  diseases,  sulphuric 
acid  solution,  or  combined  sulphuric  acid  and  sulphate  of  iron,  may  be  applied . 
to  the  vines  as  a  swab  before  the  buds  have  burst.  Only  the  fruiting  wood 
need  be  dressed.  It  is  claimed  that  under  some  conditions  it  is  an  advantage 
to  remove  the  old  bark ;  on  the  other  hand,  it  has  been  found  an  advantage 
in  dry,  hot  districts  to  allow  the  bark  to  remain  as  a  protection  to  the  stock 
from  excessive  heat.  After  the  middle  of  this  month  it  will  become  too  late 
to  plant  deciduous  trees. 

Brown  Spot  of  Mandarin. 

Where  it  is  intented  to  treat  Emperor  mandarin  trees  for  brown  spot,  the 
diseased  and  dead  wood  should  be  cut  out  as  far  as  possible  and  burnt.  The 
trees  should  then  be  sprayed  with  Bordeaux  mixture  (summer  strength)  as 
the  trees  put  on  tiieir  fresh  growth  in  the  spring,  just  prior  to  blossoming  ;  a 
second  application  of  Bordeaux  mixture  should  be  made  as  soon  as  the  fruit 
has  set.  The  necessity  for  later  applications  of  Bordeaux  mixture  and  their 
frequency,  depend  on  weather  conditions.  Two  growers  who  have  tried  this 
treatment  have  expressed  themselves  satisfied  with  the  control  over  the 
disease,  and  one  is  making  a  further  planting  of  Emperor  mandarins. 

Since  the  experiments  with  this  disease  were  concluded  at  Erina,  the 
Department  last  year  commenced  another  experiment  at  Somersby.  In  this 
case,  the  trees  were  younger  and  the  disease  was  showing  further  down  in 
the  older  wood  than  was  the  case  in  the  Erina  experiment.  It  was  decided 
to  head  the  trees  well  back,  cutting  well  below  where  the  disease  was 
showing  on  the  wood,  in  the  expectation  of  a  new  growth  clean  of  disease. 
This  was  not  the  result,  however,  for  the  new  growth  developed  the  disease 
badly.  The  experiment  is  to  be  continued  in  the  spring,  to  ascertain 
whether  the  disease  can  be  checked  by  treatment,  but  so  far  as  the  experiment 
has  gone  it  appears  that  if  trees  are  attacked  when  young,  or  worked  with 
infected  buds,  it  is  a  much  more  difficult  proposition  to  deal  with  it  than 
when  the  trees  are  comparatively  old  when  first  infected. 


An  Experiment  with  Table  Grapes  on  Sultana  Stock. 

That  Cornichon  and  Ohanez  vines  do  better  on  their  own  stock  than  whea 
grafted  on  to  sultanas  was  recently  proved  at  Yanco  Experiment  Farm, 
where,  as  the  sultanas  were  not  required,  it  was  decided  to  work  the  table 
grapes  on  to  them. 

The  experiment  proved  exclusively  that  the  procedure  was  not  an  economical 
one  From  the  appended  comparative  yields  it  will  be  seen  that  it  would 
have  paid  better  to  have  uprooted  the  sultanas  and  planted  the  table  grapes- 
on  their  own  stock.     The  vines  were  planted  10  feet  by  10  feet  apart. 

On  their  own  stock,  360  Cornichon  vines  yielded  487  half-cases. 

On  sultana  stock,  423  Cornichon  vines  yielded  293  half-cases. 

On  their  own  stock,  360  Ohanez  vines  yielded  408  half-cases. 

On  sultana  stock,  423  Ohanez  vines  yielded  301  half-cases. — W.  J.  Allen^ 
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Agricultural  Bureau  of  New  South  Wales^ 

SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches. 

What  month  do  you  prefer  to  begin  fallowing  land  for  wheat,  and  what  factors 
influence  you  in  choosing  the  month  ?  Do  you  consider  anything  is  gained  by 
waiting  until  the  spring  ?  When  do  you  give  the  first  surface  cultivation  of  the 
fallow,  and  does  the  date  on  which  you  start  ploughing  the  fallow  have  any 
influence  on  the  date  when  you  first  cultivate  the  surface  ? 

Is  there  power  in  any  form  running  to  waste  on  your  farm  ?  In  some  cases 
a  very  small  outlay  would  perhaps  light  the  farm  with  electricity,  or  even  drive 
a  chaffing  machine.     Have  you  considered  how  advantage  might  be  taken  of  it  ? 

What  points  do  you  observe,  if  any,  in  selecting  seed  ears  of  maize  from  the 
barn  ?  Are  there  any  visible  or  easily  identified  characters  of  seed  ears  which, 
in  your  opinion,  indicate  high  yielding  capacity  ? 

In  some  localities  Wichson  plum  is  an  erratic  cropper.  Where  the  crops 
have  been  good,  have  you  seen  anything  that  suggests  that  inter  pollination  may 
be  the  cause  ?  Have  you  observed  any  better  results  where  it  is  planted  dose  to 
Burbank  ? 

Shiro  is  generally  a  fairly  heavy  cropper,  but  in  odd  cases  it  is  disappointing. 
Have  you  any  reason  that  may  connect  cross-pollination  or  late  frosts,  or  anything 
else,  with  these  variations  ? 

What  substitute  foods  have  you  tried  in  the  poultry  yard,  and  have  you  been 
satisfied  with  the  results,  or  do  you  think  some  alteration  could  have  been  made 
with  advantage  ?    Has  barley  been  satisfactory  as  part  of  the  grain  feed  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  the  Department  does 
not  necessarily  endorse  the  opinions  expressed. 

Auburn. 

Approval  has  been  given  for  the  establishment  of  a  branch  of  the  Bureau 
at  Auburn,  and  the  first  meeting  of  members  was  held  on  12th  June.  Mr. 
J.  J.  Pratt,  secretary,  reports  that  there  was  a  fair  attendance,  and  a  dis- 
cussion took  place  on  how  to  lay  out  a  cottage  garden,  following  on  a  paper 
rekd  by  Mr.  Geo.  Sommerville. 

A  novelty  was  introduced  by  one  of  the  members  who  illustrated  how  egg 
shells  could  be  used  to  germinate  tomato  seeds.  Many  aspects  of  vegetable 
gardening  were  discussed  by  the  members.  Several  attractive  specimen 
roses,  carnations,  and  other  flowers,  and  a  good  sample  of  locally-grown 
onions  were  exhibited,  the  last  being  sold  to  supplement  the  funds  of" 
the  branch. 


k 
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Goraki. 

A  well-attended  meeting  of  members  was  held  on  11th  June,  Mr.  "VV.  J. 
Hodge  presiding. 

It  was  remarked  that  the  exhibit  at  Coraki  show  on  18th  and  19th  June 
was  a  record  one,  and  was  a  source  of  pride  to  the  members  and  district 
generally.     Over  twenty  new  members  were  enrolled  for  the  ensuing  year. 

Cotta  Walla. 

Fifteen  members  of  the  branch  attended  on  7th  June,  the  business  con- 
sisting of  the  reading  of  competition  essays  which  had  been  judged  by  Mr. 
R.  N.  Makin,  Inspector  of  Agriculture.  The  papers  were  of  a  high  standard, 
the  one  judged  to  be  best  being  that  entitled  "  Conservation  of  Fodder," 
which  is  published  hereunder.  The  writer  was  the  secretary,  Mr.  T.  A. 
Howard.  Other  papers  read  were  entitled  "Oats,"  and  "  Practical  Hints  on 
Potato  Culture." 

Conservation  of  Fodder. 

Australians  are  apt  to  conclude  that  periodic  droughts  are  peculiar  to  their  continent. 
With  a  wider  outlook  they  will  realise  that  no  country  is  free  from  occasional  dry  con- 
■ditions,  and  as  climate  controls  man  to  a  large  extent,  man  must  in  his  turn  learn  to 
control  climate,  or  rather,  take  precautions  to  tide  him  over  the  lean  periods  which 
are  inevitable. 

The  obvious  lesson  taught  by  the  losses  and  hardships  occasioned  by  drought  is  that 
man  has  not  safeguarded  himself  against  the  effects  of  climate.  He  must  do  much  more 
than  he  has  previously  done  to  protect  himself,  and  to  minimise  the  disastrous  effects  of 
-drought.  The  rise  and  fall  of  his  fortunes  have  always  been  largely  attributable  to  the 
inscrutable  sway  of  climate,  which  has  at  times  depleted  and  ruined  his  stock  and  crops, 
And  has  driven  him  out  of  once  prosperous  districts  into  others  which  have  in  a  degree 
escaped  the  ruinous  effects  of  the  drought.  A  secure  and  successful  agriculture  is  im- 
possible where  this  destroying  force  varies  as  to  periods  and  intensity.  Some  assert  that 
we  can  forearm  ourselves  to  a  certain  degree  by  studying  weather  records  and  informa- 
tion based  upon  recorded  experience  on  the  theory  that  droughts  occur  in  cycles  ;  yet 
there  is  a  great  diversity  of  opinion  regarding  the  length  of  a  cycle,  the  four-year  cycle 
And  the  eleven-year  cycle  probably  finding  the  strongest  support.  While  these  theories 
-sometimes  come  close  to  the  mark,  records  prove  that  droughts  come  at  irregular 
periods. 

Perhaps  more  reliance  can  be  placed  on  rainfall  records,  as  it  is  usually  found  that 
w^hen  the  rainfall  for  the  year  exceeds  the  average  rainfall  the  following  year  will  have  a 
scant  rainfall.  It  almost  seems  that  nature  is  a  balance,  and  if  we  receive  more  than 
our  average  one  year  we  will  go  short  the  next  and  vice  iKrsa. 

Farmers  commonly  safeguard  themselves  against  drought  by  placing  any  money  they 
-can  ppare  in  prosperous  seasons  in  a  bank,  and  building  up  a  sinking  fund  to  be  used  in 
the  purchase  of  fodder  when  their  stock  are  in  need  of  it.  This  idea  has  some  commend- 
able points,  such  as  (1)  the  reserve  is  safe  from  fiye,  weather  conditions  and  pests,  and 
(2)  it  does  not  diminish  but  rather  increases  with  the  added  interest. 

When  the  other  side  is  considered,  viz.,  that  the  fodder  which  can  be  bought  in 
drought  time  is  generally  of  inferior  quality  and  high  priced,  and  that  the  money  which 
has  been  earmarked  for  this  purpose  only  returns  the  farmer  a  small  quantity  of  inferior 
fodder,  the  previous  advantage  is  more  than  counterbalanced  by  the  disadvantage,  and 
one  starts  looking  for  better  methods  than  these. 

Our  hope  for  making  provision  for  periods  of  scarcity  lies  in  education  and  enlighten- 
ment upon  agricultural  economy,  coupled  with  the  universal  use  of  the  silo.  Greater 
economy  must  be  practised,  and  waste  of  feed  in  good  seasons  should  not  be  tolerated. 
The  silo  has  always  proved  of  first  importance  where  good  and  economic  feeding  is 
required,  for  silage  makes  the  best  and  cheapest  substitute  for  pasture.  It  i?  simple  and 
-cheap  to  make  and  will  keep  for  long  periods,  and  it  can  be  made  by  the  dairyman, 
grazier  or  stock  breeder  in  any  district.  In  the  drier  western  districts  the  pit  silo  finds 
favour,  and  good  results  are  invariably  obtained  from  forage  preserved  in  this  way  ; 
indeed,  it  is  a  success  in  any  district  if  a  good  hillside  site  is  secured,  so  that  an  efficient 
•drainage  system  can  be  carried  out. 
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The  stack  silo  is  a  good  idea  where  maize  is  to  be  converted  into  silage,  and  it  has  the 
advantage  that  there  is  no  outlay  of  money  for  its  construction,  also-that  it  can  be 
built  in  any  handy  situation.  Still,  this  style  is  by  no  means  perfect,  for  the  making  of 
the  stack  is  very  laborious,  and  the  waste  is  sometimes  as  high  as  30  per  cent. 

The  most  expensive,  but  in  the  end  the  best,  is  the  brick  or  concrete  silo,  as  there  is  very 
little  waste  and  it  is  eminently  suited  for  making  silage  of  such  crops  as  maize,  sorghum, 
millet,  lucerne,  clovers,  sudan  grass,  meadow  grasses,  cereals  and  cowpeas.  The  initial 
cost  of  this  type  of  silo,  together  with  the  necessary  machinery  (a  small  engine,  chaflF- 
cutter  and  elevator),  is  a  big  consideration  in  these  times  of  high-priced  materials,  but 
the  durability  of  the  structure,  the  better  preservation  of  the  fodder,  the  amount  of 
labour  saved  in  filling  and  emptying  the  overground  silo,  show  that  this  type  is  the  most 
satisfactory  and  cheapest  in  the  long  run.  In  fact,  it  will  prove  the  best  sinking  fund 
of  all. 

Maize  is  the  ideal  silage  crop  because  of  its  high  feeding  value  and  its  cheap  production, 
for  large  yields  can  be  grown  on  small  areas  in  nearly  every  dairying  district.  It  sliould 
be  reaped  when  in  the  cobbing  stage,  and  chafiFed  and  filled  into  the  silo  as  quickly  as- 
possible  afterwards. 

A  secondary  method  of  conserving  fodder  is  by  cured  hay.  Lucerne  comes  first  in  thi» 
class,  because  of  its  high  nutritive  value,  and  mice  and  rats  do  little  damage  to  it  if 
kept  from  year  to  year.  The  cultivation  of  lucerne  is  at  present  confined  to  a  few 
localities,  chiefly  river  flats,  but  by  experimenting  and  careful  farming  this  valuable 
fodder  plant  may  be  profitably  grown  in  most  districts.  Farmers  should  note  that  the 
cost  of  growing  lucerne  is  ridiculously  low  after  you  have  a  plot  on  a  fair  footing. 

Wheaten  and  oaten  hay  both  make  good  provision  against  drought,  l)eing  nutritive 
and  easily  fed  to  stock.  The  depredations  of  mice  and  rats  are  very  appreciable  with 
this  class,  and  consequently  it  cannot  be  so  profitably  kept  for  long  periods  like  the 
abovementioned  fodders. 

In  summing  up,  let  us  remember  (1)  that  conservation  of  fodder  is  the  only  solution  of 
the  drought  problem,  for  there  are  periods,  sometimes  of  many  months'  duration,  when 
the  soil  does  not  contain  sufficient  moisture  to  germinate  seeds  that  may  be  sown  for 
green  fodder  for  starving  stock  ;  (2)  that  silage  (which  contains  the  sap  and  juice  of  the 
plants)  is  cheaper  and  more  nutritious  than  cured  hay,  giving  better  results  in  drought 
time  when  there  is  not  a  green  picking  available  ;  (3)  that  it  is  greatly  to  the  farmer's 
advantage  to  keep  all  stock  alive  in  drought  time,  if  possible,  as  enhanced  prices  will  rule 
when  the  outlook  becomes  promising  again — not  only  to  make  up  losses  in  other  districts 
but  to  adjust  the  shortage^ which  is  apparent  all  over  the  world. 

Departme.ntal  Note. — Commenting  on  the  winning  essay,  Mr.  Makin  mentioned 
that  the  too  rapid  filling  of  the  silo  imprisoned  oxygen  which  generated  too  great  a  tem- 
perature, with  the  result  that  the  silage  became  black  ;  the  filling  required  care. 
Although  maize  was  one  of  the  best  plants  to  grow  for  silage,  it  did  not  make  ideal  silage, 
as  its  protein  content  was  low.  To  make  up  the  deficiency  a  legume  compar^ively  rich 
in  protein  should  be  added,  such  as  lucerne,  cowpeas,  velvet  beans  or  clover, 

Gnnningar. 

The  annual  meeting  of  this  branch  was  held  on  2nd  July,  Four  new 
members  were  elected ;  the  membership  roll  now  covers  thirty  financial 
manbers.  The  election  of  office-bearers  resulted  in  Mr.  Thomas  Hobson 
being  elected  Chairman,  and  Mr.  B.  J.  Stocks,  Hon.  Secretary. 

It  was  decided  to  arrange  an  exhibit  for  the  Murrumburrah  show,  a  few  of 
the  special  lines  to  be  included  being  wheat,  wool,  mutton,  beef,  fat  lambs, 
hay  chaff,  pigs,  poultry,  fruits,  honey,  «kc.  It  was  also  decided  that  the 
members  take  a  trip  to  Temora  Experiment  Farm  late  in  the  spring,  and  that 
a  picnic  and  sports  meeting  be  held  in  the  near  future. 

Dural. 

At  the  meeting  held  on  25th  June,  a  discussion  took  place  on  several  of 
the  subjects  suggested  in  the  Gazette  for  the  months  of  May  and  June. 

In  regard  to  the  planting  of  deciduous  trees,  it  is  the  custom  in  the  district  ta 
prepare  the  soil  in  June  and  to  plant  in  July.  As  regards  lime  in  the  orchard, 
April  was  considered  the  best  month,  and  the  lime  required  was  stated  to  be 
15  cwt.  per  acre.  Ten  new  members  were  elected,  and  the  branch  is  in  a 
progressive  state. 
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Mr.  H.  E.  Wickham  has  resigned  his  position  of  secretary  owing  to  his 
departure  from  the  district,  and  his  duties  will  be  carried  out  by  Mr.  B,  F. 
Renaut. 

Holbrook. 

A  pruning  demonstration  was  held  at  the  orchard  of  Mr.  J.  Rule  on 
6th  July.  Mr.  H.  A.  Mills,  Fruit  Inspector,  was  the  demonstrator.  There 
was  a  fair  attendance,  chiefly  of  persons  interested  in  fruit-growing,  Mr. 
Jas.  S.  Stewart,  secretary,  presiding. 

Mr.  Stewart,  in  introducing  Mr.  Mills,  enlarged  on  the  advantages  of  the 
Bureau,  pointing  out  that  the  Department  of  Agriculture  was  most  anxious 
that  the  benefits  of  its  officers'  knowledge  sliould  be  brought  right  to  the 
doors  of  those  desirous  of  acquiring  up-to-date  methods.  It  behoved  farmers 
to  take  a  keener  interest  in  the  Bureau. 

Mr.  Mills  then  pruned  several  apple,  pear,  plum,  apricot,  and  peach  trees, 
and  wound  up  with  the  pruning  of  grape  vines.  Questions  were  asked  and 
satisfactorily  answered,  chiefly  with  respect  to  the  different  kinds  of  pruning 
and  the  necessary  solutions  and  their  preparation  for  all  pests  of  the  orchard. 

Kellyville. 

At  the  May  meeting  a  demonstration  in  veterinary  science  was  given  by 
Mr.  F.  Whitehouse,  B.V.Sc,  of  the  Stock  Branch.  Mr.  Whitehouse  gave 
an  interesting  and  educational  demonstration  on  a  horse  lent  by  one  of  the 
members.  He  dealt  with  the  different  ailments,  amd  also  gave  advice  as  to 
points  to  be  observed  when  buying  a  horse. 

Lidcombe. 

A  meeting  was  held  on  1 4th  June,  there  being  an  attendance  of  thirty-two 
members.  A  lecture  was  given  by  Mr,  A.  Brooks,  Works  Overseer  of  the 
Department  of  Agriculture,  on  house  drainage.  Mr.  BrooKs' remarks  related 
to  the  discharge  of  house  sewage  in  districts  where  no  system  such  as 
exists  in  the  metropolitan  area  is  in  existence.  He  recommended  that  glazed 
E.W.  drainage  pipes  be  laid  from  such  points  as  the  bath,  basin,  sink,  and 
wash  tubs  to  a  small  pit  or  tank,  suitably  situated  in  the  vegetable  garden, 
and  from  this,  as  an  overflow,  a  line  with  branches  of  agricultural  porous 
pipes  should  be  laid  so  that  the  affluence  from  the  tank  could  be  taken  up  by 
the  cultivated  soil  in  the  garden. 

The  action  and  operation  of  the  septic  tank  was  fully  explained,  but  it 
was  pointed  out  that  any  such  system  as  that  outlined  must  not  have  storm 
or  rain  water  enter  it,  otherwise  it  would  be  a  failure.  Blackboard  illustra- 
tions were  used  in  connection  with  the  laying  of  the  drain  pipes  and  the 
construction  of  overground  channels,  for  use  in  positions  where  the  pipes 
could  not  be  used  owing  to  the  contour  of  the  land.  The  disposal  of  sewage 
had  been  a  contentious  matter  for  generations,  and  in  connection  with  the 
sewage  of  the  city  some  of  the  known  eff"ectual  systems  of  rendering  it 
innocuous  might  have  to  be  resorted  to  in  the  near  future. 

March. 

Mr.  Meier,  Orchardist  at  Bathurst  Experiment  Farm,  gave  a  pruning 
demonstration  at  the  orchard  of  Mr.  Thomas  Boulton  on  17th  June.  The 
demonstration  was  well  attended  and  is  reported  to  have  been  interesting 
and  instructive. 
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Milbrulong. 

At  the  request  of  the  branch,  Mr.  M.  Henry,  M.R.C.V.S.,  gave  a  lecture 
on  eye  disease  in  sheep.  Sheep  were  examined  on  a  local  farm  by  Mr.  Henry, 
^nd  he  detailed  the  symptoms  of  disease  and  the  method  of  treating  them. 

It  was  pointed  out  that  the  eye  became  shadowed  with  a  white  covering,  and,  as  the 
disease  continued,  the  eyeball  protruded  beyond  its  normal  condition,  and  in  some  cases 
more  serious  symptoms  were  manifested,  the  sheep  becoming  totally  blind  iu  the 
aflFected  eye. 

Affected  sheep  should  be  separated  from  the  main  flock,  so  that  they  may  be  hand-fed 
and  thereby  prevented  from  starving,  which  is  very  likely  to  happen  under  droughty 
conditions.  Then  wash  the  eye  with  warm  water  and  4  per  cent,  boracic  acid  daily, 
or  put  in  the  eye  a  few  drops  of  zinc  sulphate,  10  grains  to  1  ounce  of  water.  In  most 
instances  the  disease  cleared  up,  but  in  a  few  cases  the  animal  remained  permanently 
blind.  It  was  emphasised  that,  in  the  treatment  of  the  eye,  the  same  remedy  would  not 
suit  all  or  nearly  all  cases,  and  correct  veterinary  diagnosis  was  desirable  l)efore 
treatment. 

Mr.  Henry  was  then  asked  to  deal  with  other  subjects,  including  remedies  for 
complaints  in  horses,  such  as  colic,  worms,  and  *'  greasy  heel."  Speaking  of  colic,  he 
pointed  out  that  so  many  quite  different  conditions  caused  the  complaint  that  it  was 
impossible  to  give  satisfactory  general  ailvice,  and  eacli  case  must  be  diagnosed  separately. 
Here  again  the  services  of  a  veterinarian  should  be  availed  of.  Questions  were  also 
answered  regarding  the  maintenance  rations  for  horses,  cattle,  and  sheep. 

At  a  further  meeting  on  3rd  June,  orders  for  farm  requirements  were 
placed  with  the  secretary.  These  orders  were  valued  at  £500,  and  iticluded 
large  supplies  of  groceries  and  jams.  It  is  proposed,  if  the  present  season 
continues  favourable,  to  open  a  co-opeiative  store  to  be  run  by  local  farmers. 

A  pruning  demonstration  was  conducted  by  Mr.  S.  A.  Hogg,  Assistant 
Fruit  Expert,  on  22nd  June,  at  Mr.  E.  Hoffman's  orchard,  before  a  large 
attendance  of  members.  Instructive  information  was  also  supplied  regarding 
fungus  and  insect  pests  and  spraying  methods  and  materials. 

Miranda. 

Mr.  R.  N.  Makin,  Inspector  of  Agriculture,  reports  that  he  gave  a  lecture 
on  vegetable  growing  to  a  well  attended  and  appreciative  meeting  of 
members  on  2l8t  June. 

Penrose-Kareela. 

Mr.  S.  A.  Hogg,  Assistant  Fruit  In8f)ector,  gave  a  pruning  demonstration 
to  a  fair  number  of  fruit-growers  at  Penrose  on  2nd  June. 

The  usual  monthly  meeting  of  the  branch  was  held  on  14th  June. 

Stratford. 
A  meeting  was  held  on   26th   June,    there   being  a  fair  attendance  of 
members.     General  business  was  transacted,  and  a  short  address  was  given 
by  Mr.  Callaghan,  of  Craven,  on  farm  tractors.     The  information  was  based 
-on  the  use  of  farm  tractors  in  America  and  was  greatly  appreciated. 

"Wellington. 
The  annual  meeting  of  the  Wellington  branch  was  held  on  15th  June, 
when  the  report  referred  to  the  lectures  and  demonstrations  given  by 
Departmental  oflScers  during  the  year,  and  also  to  the  papers  read  by 
members.  The  branch  had  a  roll  of  over  forty  paid-up  members,  and  it  was 
considered  there  was  every  prospect  of  this  number  being  added  to.  After 
discussion  it  was  decided  to  appoint  a  sub-committee  to  go  into  the  matter 
-of  the  formation  of  an  horticultural  society  to  be  run  in  conjunction  with 
the  branch. 
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The  balance  sheet  showed  a  satisfactory  credit  balance  on  the  year's  work. 

At  the  conclusion  of  the  business,  an  interesting  paper  on  carnations  wa& 
read  by  Mr.  A.  V.  Brown.  It  dealt  with  the  preparation  of  the  land,  the 
method  of  planting,  best  plants  to  purchase,  and .  diseases,  &c.,  and  the 
information  given  was  greatly  appreciated. 

Wentworthville. 

At  a  meeting  held  on  23rd  June,  a  paper  on  stocks  and  how  to  grow 
them  was  read  by  Mr.  H.  F.  Emert,  and  was  much  appreciated  by  an 
audience  of  about  fifty,  which  included  members  and  their  friends. 

The  membership  roll  for  this  branch  now  numbers  forty-two,  and  there  is 
every  indication  of  this  number  being  added  to  considerably. 

Windsor. 

The  second  annual  meeting  of  this  branch  was  held  on  5th  June.  The 
report  showed  that  the  membership  had  increased,  despite  the  fact  that 
meetings  of  any  kind  were  prohibited  during  the  prevalence  of  pneumonic 
in6uenza.  There  was  no  doubt  that  it  was  necessary  to  increase  production 
with  a  view  to  helping  to  relieve  the  distress  following  upon  the  war. 
One  of  the  most  important  topical  matters  was  co-operation  in  purcha'-ing 
heavy  and  bulky  products  needed  on  the  farm  and  orchard,  and  such 
operations  should  be  extended,  particularly  as  regards  manures,  lime,  timber,. 
machinery,  &c. 

Lectures  and  demonstrations  had  been  given  during  the  year  by  several 
J)epartmental  experts,  all  being  well  attended.  Few  districts  had  the 
advantages  which  Windsor  possessed  ;  there  was  a  large  population  engaged 
in  primary  industries,'without  any  large  holdings  of  superior  land  held  for 
gracing  purposes  only.  Only  enthusiasm  on  the  part  of  everybody  concerned 
was  needed  to  prove  the  advantages  to  be  derived  from  the  Bureau. 

The  financial  position  was  highly  satisfactory,  the  credit  balance  to  be 
carried  forward  t'o  the  next  year  being  £12  17s.  5d. 

Mi\  R.  B.  Walker,  M.L.A.,  complimented  the  members  on  the  useful 
work  which  had  been  done  during  the  year,  and  commended  the  Agricultural 
Bureau.  He  regarded  it,  he  paid,  as  an  essential  institution  in  every 
farming  community,  bringing  together  the  primary  producers  for  exchange  of 
ideas  on  the  many  complex  problems  of  the  soil.  Such  an  organisation 
could  get  many  concessions  for  the  man  on  the  land  that  one  man  single- 
handed  could  not  obtain. 

Woonona. 

At  the  meeting  held  on  21st  June,  Mr.  H.  G.  Smith,  Apiarist  of 
Hawkesbury  Agricultural  College,  gave  a  lantern  lecture  on  apiculture.  The 
lantern  slides  used  gave  excellent  illustrations,  and  the  lecture  was  much 
appreciated.  At  the  close  of  the  lecture  a  number  of  questions  were  asked,, 
and  items  of  special  interest  to  bee-keepers  were  discussed  at  some  length. 
The  lantern  was  manipulated  by  Mr,  W.  Faulks,  one  of  the  members  of 
the  branch. 

Yarrunga-Avoca. 

At  a  meeting  on  19th  May,  Mr.  F.  Whitehouse  delivered  a  lecture  on 
common  diseases  cf  dair}^  cattle,  interesting  as  well  as  instructing  all 
present, 

Mr.  Whitehouse  deprecated  the  method  of  injecting  into  the  udder  in  cases  of 
mammitis,  advocating  instead  frequent  stripping  and  massage  with  a  liniment  composeA 
of  2  parts  arnica,  1  part  tincture  of  iodine  and  3  parts  soap  liniment. 
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The  eye  trouble  so  prevalent  in  stock  at  present  cculd  be  recognised  and  treated  ia 
cows  in  three  stages,  viz.  : — 

(1)  The  weeping  condition  ;  syringe  with  a  solution  of  boracic  acid. 

(2)  Opacity  (so-called  "  film  ")  ;  syringe  with  solution  of  zinc  sulphate. 

(3)  Ulceration  ;  touch  with  solution  of  silver  nitrate. 

In  the  case  of  sheep,  a  solution  consisting  of  1  oz.  tincture  of  iodine,  12  grains  iodide 
of  potassium  and  10  oz.  water,  was  reconmiended,  to  be  injected  into  the  eye  once  a 
week. 

Questions  were  asked  by  members  as  to  the  treatment  of  bloat  in  cows,  it  being 
stated  that  clover  had  been  responsible  for  the  trouble.  Tlie  treatment  advised  was  to 
give  1  pint  of  raw  linseed  oil,  followed  by  baking  soda  and  2  oz.  sweet  spirits  of  nitre. 
The  use  of  the  puncture  method  Mas  deprecated,  except  as  a  last  recourse. 

In  the  case  of  cows  not  getting  in  calf,  syringing  with  a  •solution  of  1  part  tincture  of 
iodine,  12  grains  iodide  of  potassium  and  20  parts  water  was  recommended  ;  the 
syringing  should  take  place  prior  to  service  of  the  bull. 

Red  scour  in  calves  was  mentioned,  and  Mr.  Whitehouse  explained  that  it  was  often 
caused  by  the  failure  of  the  fourth  stomach  to  properly  digest  the  milk,  the  undigested 
milk  then  causing  irritation,  and  leading  to  the  passage  of  blood.  The  treatment 
recommended  was  to  give  a  dose  of  castor  oil,  reduce  the  amount  of  milk,  give  flour 
gruel,  and  an  antiseptic  (preferably  formalin)  in  the  milk. 

Numerous  other  questions  were  valuably  answered. 

At  the  meeting  held  on  26th  May,  a  lecture  was  given  by  Mr.  R.  N. 
Makin,  Inspector  of  Agriculture,  on  vegetable  growing. 

Dealing  with  the  vegetables  most  suitable  to  the  district,  Mr.  Makin  mentioned  that 
the  onion  was  one  of  the  most  profitable  crops  to  grow,  provided  the  soil  was  free  from 
the  eelworm,  which  was  a  great  pest  in  some  onion-growing  districts,  and  for  which 
there  seemed  to  be  no  preventive.  The  onions  should  be  planted  in  a  well-prepared  bed, 
lightly  covered  and  well  rolled,  so  as  to  make  the  ground  firm  and  compact. 

The  cabbage  was  also  referred  to,  and  it  Mas  recommended  that  growers  should  have 
their  own  seed  plot,  which,  in  addition  to  being  a  saving,  would  always  ensure  that  the 
seed  used  could  be  relied  upon. 

As  regards  potatoes,  Mr.  Makin  recommended  planting  about  6  inches  deep,  and  the 
use  of  blood  and  bone  with  superphosphates.  This  mixture  was  said  to  be  valuable  for 
nearly  all  vegetable  crops.  A.  number  of  questions  were  asked  and  satisfactorily 
answered. 


Beekeepees'  Prospects  for  1920-21. 

The  prospects  for  the  beekeeper,  as  far  as  the  flora  is  concerned,  are  generally 
good  for  this  season.  It  appears  that  given  anything  like  seasonable 
conditions,  the  inlana  apiarists  in  most  localities  will  be  enabled  to  make  up 
at  least  some  of  the  losses  caused  by  the  abnormal  droiight  conditions 
expej'ienced  in  the  past  few  months.  It  seems  to  me  that  where  the  severe 
conditions  have  affected  the  colonies,  it  will  ensure  future  improvement  in 
the  stamina  of  the  bees  if  the  queen  selected  for  breeding  in  the  building  up 
work  is  selected  for  the  qualities  of  her  progeny  in  resisting  the  dry  conditions. 
There  is  a  good  deal  in  breeding  and  selecting  to  obtain  bees  that  will  come 
through  adverse  conditions.  In  practically  every  case  noticed,  the  Italian 
bees  or  good  first-cross  strains  have  more  than  held  their  own  against 
hybrid  and  black  bees  in  the  test  for  stamina  during  the  recent  drought. — 
W.  A.  GooDACRE,  Senior  Apiary  Inspector. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Skcrbtabibs  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  s'lould  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  late-  than  the  2l8t  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society.  1920.  Secretary. 

Corowa  P.,  A.,  and  H,  Society J.  D.  Fraaer 

Parkes  P.,  A.,  and  H.  Association G.  W.  Seaborn    . 

Forbes  P.,  A.,  and  H.  Association      ...         £.  A.  Austen 

Mumimbidgee  P.  and  A.  Association  (Wagga)        ...  A.  F.  D.  White  ., 
Lockhart  A.  and  P.  Society      E.  D.  Arnold 

Albury  and  Border  P.,  A.,  and  H.  Society    .«         ...  A.  G.  Young 

Young  P.  and  A.  Association T.  A.  Tester 

Oowra  P.,  A.,  and  U.  Association        E.  P.  Todhunter 

Chuunain  A.  and  P.  Association  ...         ....         ...  T.  S.  Henderson., 

Oootamundra  A.,  P.,  H.,  and  I.  Association N.  Gardner 

Northern  A.  Society  (Singleton)  .„         J.  T.  McMahon  ., 

Holbrook  P.,  A.,  and  H.  Society  J.  S.  Stewart 

Narrandera  P.  and  A.  Association W.  U.  Canton    .. 

West  Wyalong  and  District  P.,  A.,  H.,  and  I.  Assoc.  T.  A.  Smith 
Temora  P.,  A.,  H.,  and  I.  Association  ...        ^  A.  D.  Ness 

Bunrewa  P.,  A.,  and  H.  Association W.Burns 

Junee  P.,  A.,  and  I.  Association  T.  C.  Humpnreys, 

Murrumburrah  P.,  A.,  and  I.  Association       W.  Worner 

Narrabri  P.,  A.,  and  H.  Association D.  J.  Bridge 

Deniliquin  P.  and  A.  Society     P.  Fagan 

Lismore  A.  and  I.  Society  H.  Pritchard 


Date. 
.  Aug.  17,  18 
.     „     17,  18 
.     ,,    24,  25 
,.     „     24,25.26 
.     ,,     31,  and 
Sept.  1 
.Sept.    7,  8,  9 
■     „      7,8,9 
,.     „     14,15 
.     „     14,16 
.     „     15,  16 
.     „     15,  16,  17 
.     „     21,22 
.     „     21,22 
.     „     21,  22 
.     „     21,22,23 
.     „     23,  24 
.     „     28,  29 
.     ,,     28,  29 
.     „     28,  29,  30 

29 
.Nov.  10,  U 


1921. 

Kiama  A.  Society 

Wollongong  A.,  H.,  and  I.  Association  

Oobargo  A.,  P.,  and  H.  Society  

UlladuUa  A.  and  H.  Association  (Milton) 

Oayra  P.,  A.,  and  H.  Association        

Dapto  A.  and  H.  Society  

Yanco  Irrigation  Area  Agricultural  Society 

Southern  New  England  P.  and  A.  Associatiun  (Uralla) 
Dorrigo  and  Guy  Fawkes  A.  Association 

Newcastle  A.,  H.,  and  I.  Association 

Nepean  District  A.,  H.,  and  I.  Society  

Manning  River  A.  and  H.  Association 

Camden  A.,  H.,  and  I.  Society  .„         ...         ..         ... 

JBellinger  River  A.  Association  ... 

Mudgee  A.,  P.,  H.,  and  I.  Association  

Glen  Innes  P.  and  A.  Society    ...         ...         

Tambarumba  and  Upper  Murray  P.  and  A.  Society... 
Taralga  A.,  P.,  and  H.  Association 
Goulburn  A.,  P.,  and  H.  Society 
Upper  Hunter  P.  and  A.  Association  ... 

Royal  Agricultural  Society  of  N.S.W.  

Clarence  P.  and  A.  Society  (Grafton) 


G.  A.  Somerville. 

..  Jan, 

.  25,  26 

W.  J.  Cochrane  .. 

,.  Feb, 

.    3,4,5 

T.  Kennelly 

••          >> 

9,  10 

R.  F.  Cork 

J> 

16,  17 

P.  N.  Stevenson., 

'  ■          J  » 

16,  17,  18 

F.  James  ... 

*          f » 

18,  19 

R.  Tribe 

•           99 

22,23 

H.  W.  Vincent  ., 

9i 

22,  23,  24 

A.  C.  Newman    . 

••       >  J 

23,  24 

E.  J.  Dann 

»l 

24,  25,  26 

C.  H.  Fulton       ., 

25,26 

R.  N.  Slow 

,.  Mar 

.    2,  3 

A.  E.  Baldock     .. 

f  > 

8,  4,  5 

J.  F.  Reynolds   .. 

4,5 

E.  J.  Hannan 

»•          M 

8,  9,  10 

Geo.  A.  Priest    .. 

8,  9.  10 

E.  C.  Cunningham    ,, 

9,  10 

J,  J.  Kearney 

>> 

10,  11 

F.  D.  Hay 

J> 

10,  11,  12 

R.  C.  Sawkins     .. 

•         J> 

16,  17 

H.  M.  Somer 

I  *          •  J 

21  to  30 

L.  C.  Lawson 

.April 

L 13,  14, 15, 
and  16 
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AGRICULTURAL    EDUCATION 

At  the  Government  Farm  Schoois. 

special  facilities  are  offered  at  the 
schools  at  the  government  experiment 
farms  for  instruction  in  agriculture. 

Courses  from  6  Months  to  3  Years. 
LoMT  Fema,     Comfortablo  Accommodation,    Expert  Tuition, 

HAWKESBURY  AGRICULTURAL  COLLEGE, 

Richmond. 

ASSOCIATI-.D  WITH  THE  UNIVERSITY  OF  SYDNEY. 
AORICDLTDRE  DIPLOMA  COURSE— 3  yean. 
DAIRY  DIPLOMA  COURSE— 2  years. 

Carrying  the  respective  a'ademic  distinctions  "  H.D.A."  and  "  H.D.D." 

Short  Courses  of  la  months  on  the  ORCHARD,  and  6  months  011  DAIRY,  PIGGERY,  and 

POULTRY.     Carrying  certificates  on  examination. 

Each  Course  gives  a  well-adjusted  combination  of  Field  Practice  with  Class-room  Tuition. 

Tivo  Sessions  per  Year,  beginning  January  and  July. 

Fees 

(INCLUDING  INSTRUCTION,  BOARD  AND  LODGING) 

All  Courses    £14  per  Session. 


WAGGA  and  BATHURST   STUDENT  SCHOOLS. 

SOUND  SYSTEMS  IN  MIXED  FARMING. 

The  Stodent  performs  the  work  of  each  Section  of  the  Farm,  including  SHEEP,  CROPS, 

DAIRY,  ORCHARD.  POULTRY,  PIGGERY,  CARPENTERS  and  BLACKSMITHS'  SHOPS. 

two  years'  course  for  farm  certificate. 

Pees 

(including  instruction,  board  and  lodgingj 

First  Year    JBlo 

Second  Year £10 


FARM  APPRENTICE  SCHOOLS 
at  Glen  Innes,  Wollongbar,  Cowra,  and  Grafton. 

A  PRACTICAL  COURSE  FOR   TRAINING  LADS  FOR  FARM  WORK. 

Tlie  Apprentices  are  trained  in  aU  branches  of  FARM,  DAIRY,  or  ORCHARD  work,  and 

receive  Lectures  and  Demonstrations  in  CROP  GROWING  and  the 

Rearing  and  Management  of  LIVB  STOCK. 

Fees 

{including  instruction,  board  and  lodging) 

£5  for  Six  MontliS.     (Adnnssion  at  any  date.) 

For  further  particulars,  prospectuses,  &c., 

apply  to—  GEORGE  VALDER, 

Lands  Office  Building,  Under  Secretary  and  Director, 

Bridge- St.,  Sydney.  Department  of  Agriculture 

t 
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For  Irrigation. 

When  an  engine  must  be  secured  that  can  be  relied  on  to  work 
with  absolute  regularity  and  a  minimum  of  attention,  the  claimsof 

JELBART'S 
Suction  Gas  Plant 

should  be  carefully  examined.  By  consuming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  required. 
Although  strongly  constructed,  it  is  readily  portable  Mechanism 
is  simple,  but  reliable.  It  is  as  easy  to  manage  as  an  ordinary 
kitchen  stove  Engine  is  easily  started,  and  when  going  requires 
next  to  no  attention.  The  Jelbart  is  more  economical  than  any 
other  engine  on  the  market.  6  to  50  B.H.P.  models  now  available. 
Send   for    descriptive  leaflets   demonstrating   their   undoubted 

advantage. 


JELBARTS  PROPRIETARY  LIMITED, 

FWPIWPPRQ        Makers  of  Crude  Oil  Engines,  Suction  Gas  Plants,  Hopper 
CIlU  imCCno        Cooled    Engines,   Crude  Oil   Road   Rollers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballarat,  Tictoria.  Challis  House,  Mnrtin  Place,  Sydney. 

AND  AT  MELBOURNE  AND  BRISBANE. 
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Farmers^  Experiment  Plots^ 

Lucerne  Top-ukessing  Trials,  1919-20. 


Murrumbidgee  Irrigation  Areas. 


A.  N.  SHEPHERD,  Assistant  Inspector  of  Agricultare. 

Th»   undermentioned   farmers   co-operated   with   the   Departmemt  in   the 
abort  trials  during  the  past  season  : — 

J.  Hetherington,  Farm  338,  Leeton. 

H.  D.  MtKellar,  Farm  327,  Leeton. 

The  season  was  most  trying,  absonce  of  rain  and  prevalence  of  dust  and 
wind  marking  it  throughout  the  year.  Very  satisfactory  results  were 
obtained  on  both  areas,  clearly  demonstrating  the  profit  to  be  derived  from 
top-dressing  the  lucerne  paddock. 

The  rainfall  registrations  were  as  under  : — 


1919] 

Points. 

1920. 

Pvtoto. 

May 

139 

January 

...       50 

June  ... 

30 

February 

...    HU. 

July 

35 

March 

...      5t 

August 

...       53 

April 

47 

September    .. 

67 

May 

...    Vii. 

October 

90 

November     .. 

39 

December 

147 

tartn  338. — The  lucerne  here  was  sown  in  1914.  The  soil  is  a  red  sandy 
loam,  and  may  be  said  to  be  of  the  better  class  land  of  the  area.  It  was 
top-dressed  with  ^  cwt.  of  superphosphate  in  the  autumn  of  1918.  In  the 
autumn  of  1919  the  different  kinds  of  fertiliser  were  applied  through  a 
wheat  drill,  with  tubes  loosely  adjusted  so  as  to  have  a  broadcasting  effect. 

The  fertilisers  used  were  superphosphate,  basic  superphosphate,  and  P7 
mixture  (equal  parts  of  superphosphate  and  boncdust),  each  applied  at  the 
rate  of  2  cwt.  per  acre.  Aiter  the  application  of  the  fertiliser  the  land  was 
cultivated  with  a  narrow  tine  rigid-tooth  cultivator,  to  work  the  manure 
into  the  soil.  Unmanured  plots,  similarly  treated  as  to  manner  of  culti- 
vation, were  used  as  checks. 

On  inspection  in  August  it  was  noted  that  the  growth  on  the  manured  plots 

— especially  on  that  treated  with  basic  superphosphate — was  much  stronger. 

This  was  more  fully  evident  on  the  seccrd  icepecticn  in   October,  the  plot 

•treated  with  basic  superphosphate  showing  more  height  and  leaf,  although 

the  stalk  may  also  have  been  a  little  coarser. 
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For  the  first  cutting  the  crop  was  irrigated  in  August  and  October;  for 
subsequent  crops  only  one  watering  was  given.  In  all,  seven  cuts  were 
.obtained,  extending  over  a  period  of  seven  months. 

Basic  superphosphate  gave  an  extra  yield  of  2  tons  11  cwt.  per  acre,  and 
superphosphate  an  increase  of  1  ton  14  cwt.  1  qr.  P7  gave  an  increase  of 
only  3  cwt.     Following  were  the  costs  of  these  fertilisers  : — 


2  cwt.  basic  superphosphate  at  8s.  3d.  per  cwt.  cost 

2  cwt,  superphosphate  at  68.  3d.  per  cwt.  cost 

2  cwt.  P7  at  9s.  3d.  pex  cwt.  cost 

The  increases  in  yield  and  resultant  profits  after  deduction  of  the  cost  of 
the  fertiliser  were  as  follows  : — 


s.  d. 

16  6 

12  6 

18  6 


Fertiliser. 

Increase  tn 
Yield. 

Value  of 
Incrcnse. 

Profit. 

Basic  superphosphate 

Superphosphate 

P7 

tons    cwt. 
2     14 
1     14 
0      3 

£    8.     d. 
30  12     0 
20     8     0 

1  16     0 

£  8.  d. 
29  13  6 
19  15     6 

0  17     6 

In  estimating  the  profit,  hay  was  valued  at  £12  per  ton.  This  is  con- 
sidered a  fair  average  for  the  past  season ;  in  the  early  part  of  the  season 
the  value  was  approximately  £1  ^,  while  during  the  last  month  settlers 
received  as  high  as  £19  per  ton.  Seven  cuts  were  obtained  over  a^ 
period  of  eight  months;  the  first  was  obtained  on  15th  October,  1919,  and 
the  last  on  3rd  May,  1920.     Yields  were  as  follow  : — 


Fertiliser  per  acre. 

1st  cut. 

2nd  cut.  1   3rd  cut. 

4th  cut. 

Sth  cut. 

6th  cut.  1 7th  cut. 

Total. 

Basic  superphos- 
phate      

t.  c.  q.  lb. 
1110    8 

t.  c.  q.  lb.  t.  c.  q.  lb. 
2    02  24    1    41    0 

t.  c.  q.lb. 
1    71  20 

t.  c.  q.  lb. 
163    0 

t.  c.  q.  lb. 
110    4 

c.  q.  lb. 
15  0    0 

t.  c.  q.  lb. 
9    6  10 

Superphosphate    ... 

1    90  16 

I  17  0  16  1  1     0  3    4 

1    7216 

180    4 

0  16  3  16 

93    4 

8    9  1  20 

P7 

1    80    0 

1  10  0    0    0  16  2  16 

1    13  20 

0  19  2  16 

0  12  2  24 

9  0  24 

6  18  0  16 

No  manure 

1    23  12 

1    7  0  16    0  15  1  12 

140    6 

0  19  2  16 

0  15  1  12 

10  2  24 

6  15  0  14 

Farm  327. — On  this  farm  plots  of  lucerne  growing  on  a  sandy  loam  were 
top-dressed  with  superphosphate  at  the  rate  of  1  and  2  cwt.  per  acre  respec- 
tively during  May,  1919,  methods  similar  to  those  applied  to  Farm  338  being 
adopted.  On  inspection  in  September,  the  manured  plots  showed  increased 
growth  over  the  unmanured,  in  places  the  lucerne  being  quite  6  inches 
taller.  This  extra  growth  was  noticeable  right  throughout  the  season.  Owing 
to  the  heavy  winds,  which  prevailed  during  the  curing  of  the  hay  after  the 
second  and  third  cuts,  blowing  the  cocks  about  and  mixing  those  of  the 
difierent  plots,  only  three  cuts  which  were  comparable  by  weighing  were 
obtained.    Showery  weather  interfered  with  the  making  of  the  last  cut  into 
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Luosrne  top-iressed  with  Superphosphate  at  Mr.  J.  Hetberington's  (arm,  Leeton;     Cutting  the 
third  growth  of  the  Season. 


The  effects  of  top-dressing  at  Leeton.    A  heavy  orop  in  cocks. 


mmmm 

On  the  way  to  Marlcet. 
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h&y,  and  the  weight  of  this  cut  was  not  taken,  but  from  the  appearance  of 
all  three  cuts  the  plot  manured  with  2  cwt.  superphosphate  would  have 
given  the  heaviest  yields. 

Ab  in  the  other  plots  the  crop  was  watered  once  during  each  growing 
period.  Although  this  may  have  been  sufficient  for  this  particular  land,  on 
a  heavier  class  of  soil  the  crop  would  have  required  water  much  oftener. 
Yields  were  as  follow  : — 


Fertiliser  por  arrp. 

1st  cut. 

4th  rut. 

5th  -M. 

Total. 

2  c\rt.  superphosphate 

1  cwt.  superphosphate 

No  manure           

t.    c.   q.  lb. 
16     10 
1     2     1  16 
0  15     1  20 

t.    c.   q.  lb. 
13    3    0 
1110 
0  16     1     0 

c.  qJ  lb. 
19     1     8 
19     2  12 
14     1  17 

t.    0.    q.  lb. 
3     9     18 
3     3     10 
2     6    0    9 

Frdm  the  results  obtained  it  is  very  evident  that  the  top-dressing  of 
lucerne  is  a  payable  proposition — more  especially  in  such  a  season  as  that 
just  ended. 


Central  Coast. 


J.  M.  PITT,  Assistant  Inspector  of  Agriculture. 

Tub  following  farmers  co-operated  with  the  Department  in  conducting  trials 
with  top-dressing  of  lucerne  during  the  season  1919-20  : — 

R  Jlichatdson,  Mondrook,  Manning  River. 

V,  Murray,  "  Pigeon  Grove,"  Pampoolah,  Lower  Manning. 

A.  Smith  &  Atkins  Bros.,  Bandbn  Grove,  Dungog. 

August,  September,  and  a  partof  October  were  dry  months,  but  there  was 
a  good  rainfall,  though  patchy,  during  November.  From  December  onward 
the  rainfall  was  heavy,  and  more  even  in  charac'er,  over  the  greater  portion 
of  the  coast.  The  Pampoolah  plots  were  unfortunate  in  missng  the  curlier 
showers.  A  dry  spell  during  the  third  growth  at  Mondrook  considerably 
reduced  the  yields,  although  the  top-diessed  sections  still  maintained  their 
increased  growth. 

Mondrook. 

Soil,  deep  alluvial ;  lucerne  establisheil  about  four  years  ;  stand  fairly  good 
and  even  ;  field  used  for  bay  and  green  fodder,  the  latter  usually  being  mown 
in  sections  and  carted  oflF.  The  object  of  the  top-dressing  was  to  obtain 
increased  growth. 

Fertiliser  applied  by  hand  on  17th  August,  1919,  after  the  winter 
growth  had  been  removed  and  field  given  a  cultivation  ;  harrowed  after 
iop-dressing. 


Sej)t.  2,  1920.] 


Agricultural  Gazette  of  N.S.W. 


613 


Weight  of  Green  Fodder  per  acre. 


Top-dressinff 

on 

17th  AugUKt,  leiO. 


1st  CuHinif, 

20th  Octoher, 

1019. 


•2iid  Cnttinp, 

2')tli  Noveuiber, 

1919. 


ord  Cuttinf:, 

1st  January, 

10-20. 


4th  CntHuR," 

17th  February, 

192t. 


\  t.  c     (J  !t>. 

2  owt.  8uperphosphi4o ...  T)  19     2  8 

1    .,                 ,,                ••  ^\  -i     -2  4 

No  manure          ...         ...  '•>  7-2  0 


c.  q.  11). 

•2  0  14 

l.S  0  24 

7  -2  0 


Rainfall  for  each  cutting 
from  Ifit  August 


10(5  point.s.  13?  points. 


t.  <;.  <|.  111.  I  t.  c.    q.  II). 

:i  2  0  '25  5  11     0  5 

•2  .S  S  12  I  4  6     1  20 

1  1 1  1  id  {  4  10  20 


2H»  j.oints.     I    1,25'J  pointf^ 


A  fiirtlier  jrrowth  was  ustil  for  cow  f.idder  ami  not  wci-fhtd. 


Fortil'sor. 


IiicrcaM'.liir  t 
KeililUer. 


Approximate 
Monetary 
Return.* 


2  cwt.  superphosphate 

1     ,. 

No  manure  ... 


t.  c.  <|.  lb. 

20  14  H  24 

Hi  II  0  4 

12  7  2  12 


t.     C.     <J 

.    lb. 

£   s.    d. 

8    7 

1      12 

ii  1")     0 

4     -A 

1     20 

2  IS     0 

•  Green  fodder  valued  at  l.'is.  per  ton  ;  stipcrpliosph  it«>  at  .'■».  8(1.  |K-r  cwt. 

With  an  application  of  2  cwt.,  this  farmer  had  thus  at  liis  disposal  an 
increase  of  over  H  ton.s  of  green  fodder  per  acre,  which  would  be  equal  t^) 
2|  tons  of  hay  ;  at  recent  high  prices  for  hay  this  would  represent  approxi- 
mately a  profit  of  £44.  In  the  case  of  the  1  cwt.  of  superphosphate,  the 
increase  of  green  fodder  was  over  4  tons  per  acre,  and  in  hay  thi.s  would 
mean  nearly  H  tons,  approximately  a  profit  of  .£21. 

Observations  made  during  growth  also  showed  that  the  stand  had  been 
considerably  strengthened,  and  the  plants  maintaint^d  a  dark  green  growth 
throughout. 

Fampoolah. 

Soil,  rich,  deep,  heavy  loam  ;  stand  established  five  years  ago,  becoming 
rtiin  through  grazing ;  occasionally  cut  for  hay  ;  early  spring  growth  grazed  ; 
field  cultivated  and  fertiliser  applied  24th  October,  191!l,  and  harrowed  in. 
The  object  of  top-dressing  was  to  thicken  Ihe  stand  and  iru-iease  the  growth. 

Weight  of  Green  Fodder  per  acre. 


Fertiliser. 


2  cwt.  superphosphate 

1     „ 

No  manure  ... 


I  Yield,  Increase  due  to 

1 19th  February,  1920.  Fertiliser 


t.  c.    q.  lb.  ;    t.    c.    q.  lb. 

5  10  8  17     18 

4  0    0  0  0     6     18 

3  13    2  20              


Probably  owing  to  its  geographical  situation,  Painpoolah  was  not  favoured 
with  the  sara^  rainfall  as  the  sections  nearer  the   hills     consequently  it  was 
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found  impossible  to  obtain  the  weights  of  more  than  one  growth.  Owing  to 
the  dry  conditions  and  scarcity  of  cattle  feed,  the  other  growths  were 
grazed.  The  top-dressed  sections  were  conspicuous  with  their  increased  and 
richer-coloured  growth. 

Bandon  Grove. 
Soil,  deep  rich  light  loam  ;  stand  established  about  four  years,  and  still 
good ;  field  used  for  hay  and  green  fodder ;  after  removal  of  winter  growth, 
field  harrowed  and  cultivated  ;  top-dressing  applied  in  mid-August.     The 
object  of  the  experiment  was  to  obtain  increased  yields. 


Weight  of  Green  Fodder  per  acre 

Fertiliser. 

Ist  Cutting. 

2nd  Cuttinjf, 

18th  December, 

1919. 

3rfl  Culting, 

27th  January, 

1020. 

4th  Cutting, 

24th  February, 

1920. 

5th  Cutting. 

2     cwt.    superphos- 
phate. 
No  nianuie 

Not 
weighed. 
>> 

t.    c.    q.  lb. 
5     0     1     12 

5    8    0      2 

.    c.    q.   lb. 
5     7     3     12 

4    4    2     16 

t.     C.    q.  lb. 
4   16    3    4 

4     2    3     4 

Not 
weighed. 

The  increase  due  to  the  top-dressing  was  1  ton  9  cwt.  1  qr.  12  lb. 

The  first  growth  was  not  weighed  owing  to  the  6eld  having  been  unevenly 
cut  previously  ;  this  also  influenced  the  second  growth.  It  was  particularly 
noticeable  on  these  plots  that  the  treated  sections  matured  earlier  than  the 
untreated.  The  third  cutting  benefited  by  the  most  consistent  rainfall,  and 
the  top-dressed  plot  in  consecjuence  showed  the  greatest  increase  for  this 
period. 

Some  Comments  on  Top-dressing. 

In  addition  to  the  results  detailed  above,  the  following  points  may  also  be 
worthy  of  consideration  by  farmers  who  contemplate  carrying  out  this 
valuable  treatment  of  their  lucerne  stands. 

1.  Ti.e  Successful  Trials  Conduc  ed  at  Glen  Innes. — Tn  these  comparatively 
poor,  heavy  black  soils — barely  6  inches  deep  and  overlying  a  stifi",  retentive 
subsoil — the  following  increases  in  yield  were  obtained  in  the  seasons 
1916-17-18  from  applications  of  fertiliser  : — 

1  cwt.  superphosphate     ...  ...  ...     3  tons  19  cwt. 

2  7  12 

These  results  were  obtained  with  a  growing  period  of  244  days  and  a 
30-inch  rainfall,  and  represented  a  monetary  profit  of  £2  14s.  in  one  case  and 
£5  4s.  in  the  other,  estimating  green  fodder  at  15s.  per  ton  and  super- 
phosphate at  5s.  3d.  per  cwt.  It  seems  only  reasonable  to  believe  that  on 
soils  more  suitable  for  lucerne*  culture,  and  in  districts  with  a  greater  and 
more  certain  rainfall,  the  results  would  be  quite  as  satisfactory. 

2.  Profitah\y Lengthening  of  the  Life  of  Certain  Fields. — Many  stands  of 
lucerne  are  hardly  profitable  enough  to  maintain  after  a  certain  number  of 

ears  though  quite  good  enough  to  be  persevered  with  for  a  sn^ll  monet^ary 
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outlay  while  other  fields  are  being  established.  This  is  especially  the  case 
where  lucerne  fields  are  periodically  used  for  grazing  cattle,  the  stands 
becoming  thinned  by  injudicious  grazing  and  neglect.  Applications  of 
superphosphate  in  cases  such  as  these  have  given  highly  satisfactory  results, 
by  considerably  strengthening  the  stand  and  encouraging  a  much  more 
vigorous  growth.  The  top-dressing  of  fields  badly  infested  with  couch  grass, 
paspalum,  or  nut  grass  is  not  recommended,  as  superphosphate  acts  as  a 
stimulant  to  them  as  well  as  to  the  lucerne.  The  best  remedy  in  such  cases 
is  the  plough. 

.5.  Ti.e  Certainty  of  Greatly  Increasing  the  Output. — In  days  gone  ly  it  was 
almost  a  common  occurrence  to  hear  of  lucerne  fields  ranging  up  to  20 
years  of  age.  These  were  sown  mostly  on  the  rich,  deep  virgin  soils  bordering 
the  northern  coastal  rivers.  Of  recent  years,  however,  it  is  only  on  rare 
occasions  that  one  comes  across  a  field  profitable  at  half  that  age,  the  majority 
averaging  between  four  and  seven  years.  No  doubt  the  advent  of  the  cow, 
enabling  money  to  be  earned  more  easily,  has  been  responsible  for  a  certain 
amount  of  laxity  in  the  growing  of  crops  such  as  lucerne.  Through  the 
humus  content  being  gradually  depleted  by  the  continuous  growing  of  such 
crops  as  maize  and  sorghum,  and  the  adoption  of  other  unsound  cultural 
methods,  the  soil  has  naturally  decreased  in  fertility.  These,  in  conjunction 
with  the  sowing  of  inferior  seed  and  the  careless  handling  of  established 
lucerne  fields,  are  some  of  the  primary  causes  of  latter-day  failures.  Further, 
there  is  a  mistaken  idea,  prevalent  among  growers,  that  a  lucerne  field 
requires  no  further  attention  than  perhaps  the  usual  cultivation  given  early 
in  the  spring,  and  that  it  naturally  increases  infertility.  Being  a  legume, 
these  farmers  argue,  the  lucerne  can  gather  nitrogen  from  the  air  and  enrich 
the  soil ;  moreover,  say  they,  its  wonderful  root  system  can  traverse  a 
wide  area  in  the  soil  in  search  of  other  necessary  plant  foods.  All  these 
things  are  undoubtedly  true;  but  to  be  profitable,  and  to  be  continuously  so, 
lucerne  requires  attention  as  much  as  any  other  crop,  and  the  farmer  who 
would  lengthen  the  life  of  his  stand  and  also  derive  from  it  the  maximum 
return  while  it  is  with  him,  will  take  care  of  it  and  neglect  nothing  that  will 
invigorate  and  maintain  it. 

That  the  plant  responds  to  the  application  of  superphosphate  has  been 
demonstrated  in  various  trials.  Top-dressing  at  the  rate  of  2  cwt.  per  acre 
early  in  the  spring  has  proved  most  advantageous.  A  mixture  of  1  cwt. 
superphosphate  and  ^  cwt.  sulphate  of  potash  has  also  given  very  promising 
results. 

Top-dressing  experiments  have  barely  passed  the  initial  stages,  and  thei  e  is 
every  probability  that  when  further  trials  (based  on  the  analysis  of  the  soil, 
the  plant's  requirements,  climatic  and  other  conditions)  have  been  made,  a 
fertiliser  will  be  revealed  that  will  not  only  give  greater  and  more  lasting 
yields,  but  with  periodical  applications  will  considerably  lengthen  the  life  of 
the  stand. 


6 1 6  Agricultural  Gazette  of  JS .  S.  W .  [Sept .  2,  1 926. 


Advantages  of  Top-dressing. 

1.  Quick  response,  fields  becoming   green  long  before  untreated  seelioms 
show  any  change. 

2.  Thickening  of  the  stand. 

3.  Reduced  coarseness  in  the  stem, 

4.  Growth  more  succulent,  richer  and  darker  green  in  colour. 
f).  Growth  matures  earlier. 

G.  Growth  maintained  throughout  the  season  with  one  applicatioM. 

7.  Greatly  increased  yields. 

8.  Freedom  from  insect  and  fungus  pests. 

9.  Less  apparent  weed  growth. 

10.  Greatly  increased  growth  during  periods  of  heaviest  rainfall,  ghowing 
its  ralue  under  irrigation. 

Disadvantage. 
Top-dressefJ  paddocks  are  less  resistant  to  dry  spells  than  untreated  ph»iwi, 
]»r«bably  owing  to  the  increase  in  surface  root  system. 


The  Value  of  Farm  Accounts. 

Jv  all  case^  accounts  are  a  valuable  source  of  information,  and  in  most  Mtses 
they  save  money.  One  of  the  main  objects  in  keeping  accounts  is  that  the 
farmer  may  know  at  regular  intervals  how  he  stands^  and  to  what  extent  kig 
farm  is  paying.  Knowledge  of  the  facts  is  the  fir«t  st«p  toward  economy, 
and  the  proper  control  of  expenses  and  of  the  whole  financial  side  of  to* 
farm  busine&s. — H.  G.  Howell,  in  the  Journal  of  the  Ministry  of  AgrinUture, 
Londoa. 


Profitable  Farming  Depends  on  Three  Things. 

Thb  profitableness  of  the  farm  business  depends  on  three  things — ample 
production,  minimum  cost  of  production,  and  adequate  prices.  Adequate 
production  at  minimum  cost  involves  more  efficient  methods  and  economical 
operations.  Factors  in  this  are — better  utilisation  of  the  soil ;  more  intelli- 
gent use  of  fertilisers ;  the  use  of  better  seed  ;  the  growing  of  more  productive 
■strains  and  varieties;  better  methods  of  preventing  soil  erosion;  more  eflFective 
methods  of  combating  insect  pests,  plants,  and  animal  diseases  ;  the  produc- 
tion of  more  and  better  grades  of  live  stock  ;  better  utilisation  of  forage  and 
roughage  and  waste  materials  on  the  farms ;  better  maintenance  of  soil 
fertility  by  conserving  soil  moisture  and  manure  ;  a  greater  use  of  legumes 
in  rotations  and  as  companion  or  intertilled  crops ;  and  the  greater  use  of 
machinery  and  practical  mechanical  power  on  farms. 

The  problem  of  securing  for  the  farmer  prices  which  will  enable  him  to 
maintain  production  is  a  more  difficult  one.  Attention  must  be  given  to 
better  and  more  economical  methods  of  grading,  storing,  marketing,  and 
distributing  farm  products.  The  Department  of  Agriculture  is  organised  to 
develop  each  of  these  essential  factors  for  making  the  business  of  farming 
more  profitable  by  making  production  and  marketing  more  efficient  and 
economical. — E.  T.  Meuedith,  Secretary  of  Agriculture,  U.S.A. 
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Spraying  as  a  Preventive  for  Blow-flies* 

Trials  at  Tuangie  Experiment  Farm. 

A.  H.  MacDOUGALL,  Manager. 

[The  Experiments  Supervision  Committee,  under  whose  control  these  experiments  are 
being  con  lucted,  wish  to  draw  attention  to  the  fact  that  final  conclusions  cannot  yet  be 
drawn  from  these  trials,  .as  they  have  only  been  conducted  for  two  years.  They  are 
published  now,  it  being  recognised  that  the  public  are  entitled  to  know  the  results 
obtained.] 

The  experiments  in  connection  with  the  prevention  of  blow-fly  attacks  on 

sheep  were  continued  this  year,  the  same  sppcitics  beintj  used  as  in  previous 

years.     The  sheep  used  in  the  trials  were  .342  flock  Merino  breeding  ewes 

that  had  been  mated  during  November  and  December,   1919.     They  were 

dirided   into  four  groups,  the  treatment  of  the  respective  groups  being  as 

follows : — 

Group    1. — Eighty-six    sheep    treated   with   a   proprietary   powdei-   dip 

containing  arsenic  and  sulphur. 

Group  2. — Eighty-six  sheep  treated  wifii    1  lb.  arsenic  to  50  gallons  of 

water. 

Group   3. — Eighty-five    sheep    treated    with    a    proprietary    liquid    dip 

having  carbolic  acid  as  its  basis. 

Group  4. — Eighty-five  sheep  not  treated,  as  a  basis  of  comparison. 

The  sheep  were  sprayed  in  a  race  specially  constructed  for  the  purpose,  a 

hfind  force-pump  with  hose  and  nozzle  being  used.     The  sheep  were  sprayed 

three  times,   viz.,  on  7th  November,  30th   December,  and   10th   February. 

At  the  tirst  spraying  two  pints  of  each  .mixture  were  used  on  each  sheep,  at 

the  second  spraying  two  and  a  half  pints,  and  at  the  third  thren  pints.     This 

increase   was   necessitated   by  the  increase  in  the  quantity  of  wool  tliat  had 

to  be  saturated  on  the  second  and  third  occasions.     The  blow-fly  commenced 

k)  be  active  early  in   March,  but  as  the  sheep  were  then  in  poor  condition 

and  forward  in  lamb,  no  further  spraying  could  be  made. 

During  the  latter  end  of  March  and  the  whole  of  the  months  of  April  and 

May,  the  flies  were  very  numerous,  and  could  hirdly  have  been  worse.     In 

the  stud  flocks  on  the  farm,  men  were  daily  employed  solely  dressing  blown 

sheep. 

The  sheep  used  in  these  trials  were  allowed  to  go  without  treatment  until 

it  was  necessary  to  treat  them  to  save  their  lives. 

It  was  observed  that  once  a  sheep  was  struck  the  dressings  used  appeared 

to  make  no  diflerence  in  the  way  of  reducing  their  destructive  progress  or 

their  numbers.     Thebeftefit  derived  by  the  treatments  appeared  to  be  in  tlic 

prevention  of  attacks,  and  in  this  respect  the  carbolic  dip  used  on  Grou[)  3 

stood  out  as  the  best  used  in  the  trials. 
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From  my  observations  this  season,  I  would  recommend  that  once  a  sheep 
is  observed  to  be  affected  it  should  be  treated  at  once.  The  best  method,  1 
find,  is  to  shear  the  affected  part  fairly  close  all  round,  and  well  into  the 
unaffected  wool,  and  apply  the  carbolic  dip  in  the  proportion  of  1  part  dip 
to  10  parts  water.     If  the  flesh  is  raw,  a  weaker  dilution  should  be  used. 

Tlxe  efficiency  of  the  various  applications  is  indicated  by  the  number  of  sheep 
that  had  to  be  treated  for  blow -fly  infestation  after  the  sprayings  had  ceased. 
The  records  show  that  between  13th  April  and  19th  May  the  numbers 
in  the  various  groups  that  had  to  be  treated  and  dressed  for  infestation 
were  :  — 


Spraying:  Mixture. 

No.  Treated. 

Percentage. 

Group   1     ... 

0 
u             — 

3     ... 
,.        4     ... 

Proprietary       dip       containing 

arsenic   and    sulphur 
Simple  arsenic   solution 
Proprietary  dip  having  carbolic 

acid  as  oasis    ... 
Not  sprayed        

23 
23 

14 
37 

26-74 
26-74 

16-46 
43-52 

The  Castration  of  Lambs. 

The  operation  of  castrating  lambs,  as  it  is  carried  out  by  many  farmers  and 
station  owners,  lately  csime  under  the  criticism  of  a  farmer  in  the  Taree 
district,  on  the  grounds  of  the  pain  inflicted  on  the  animals.  The  following 
paragraph  on  the  subject,  provided  by  the  veterinary  officers  of  the  Stock 
Branch,  will  be  of  interest  to  owners  of  stock. 

"  The  castration  of  all  animals  involves  considerable  pain,  no  matter  what 
method  is  used.  Ideally  it  could  be  largely  prevented,  but  owing  to  economic 
and  practical  difficulties  it  is  never  likely  to  be  entirely  avoided.  The  method 
of  castrating  lambs  by  pulling  with  the  teeth  is  simply  one  of  custom,  and 
could  bo  replaced  by  cutting  the  spermatic  cord  in  place  of  tearing  it  off. 
The  fact  that  the  blood-vessels  are  ruptured  instead  of  being  cut  clean  acts  as 
a  preventive  to  haemorrhage,  though  this  is  not  likely  to  be  great  with  such 
young  animals,  and  could  be  avoided  by  using  a  small  emasculator.  The  use 
of  the  teeth  could  well  be  replaced  by  using  small  clamps.  Theoretically,  it 
is  probable  that  more  pain  is  inflicted  by  tearing  than  by  simple  cutting  and 
crushing,  and  there  is  no  doubt  the  old  custom  of  pulling  out  by  the  teeth 
will  gradually  be  superseded  by  the  methods  mentioned  above,  but  the  process 
will  be  slow,  and  depends  on  education.  So  far  as  the  operation  goes,  there  is 
no  advantage  in  tearing  out." 


A  Dam  that  did  not  "Hold." 

We  have  a  new  dam  in  red  soil  which  does  not  hold  quite  as  well  as  it  should, 
though  it  is  better  since  the  sheep  have  trampled  it  in.  Would  you  tell  me 
how  you  would  puddle  it  ? 

The  question  came  from  the  central  west,  and  the  Department's  Overseer 
of  Works,  presuming  that  the  seepage  was  at  the  sides,  advised  the  corres- 
])ondent  to  cut  a  trench  18  inches  wide  and  the  full  depth  of  the  dam,  and  to 
fill  this  with  clay,  ramming  each  layer  of  6  inches  hard. 
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*  Some  Advantages  of  a  Rough  Surface 
in  Cultivation* 


J.  T.  PRIDHAM,  Plant  Breeder. 

The  rough  surface  as  a  method  of  cultivation  has  been  advocated  in  the 
past,  and  no  apology  is  needed  for  introducing  the  subject  afresh. 

Conservation  of  moisture  is  only  one  of  the  objects  of  cultivation ;  though, 
perhaps,  in  our  climate  it  is  the  most  important.  Soil  texture  is  hardly 
less  necessary  for  the  growth  of  plants,  for  it  ensures  proper  aeration  for  the 
feeding  roots.  A  common  notion  of  an  ideal  cultivated  surface  is  that  of 
the  proverbial  onion  bed,  but  while  we  require  a  finely-divided  soil  for  the 
germination  of  small  seeds,  the  cultivation  given  after  the  seedling  starts  to 
grow  should  be  somewhat  different.  If  loose  surface  particles  were  the  main 
object  in  cultivation  a  layer  of  sand  should  provide  the  right  conditions. 
It  has  been  noticed  by  the  writer,  however,  that  where  sand  has  drifted  or 
been  washed  over  the  surface  the  crop  is  not  superior  to  that  growing  on 
the  soil  in  its  natural  state,  but  rather  the  reverse.  Of  course,  cases  happen 
where  the  stormwater  that  accompanies  the  sand  causes  extra  growth,  but 
usually  the  effect  is  rather  detrimental  than  otherwise.  During  the  present 
season  the  abundant  winter  rains  following  the  drought  have,  in  some  cases, 
caused  the  soil  to  go  out  of  condition  or  to  lose  its  tilth.  A  farmer  who 
walks  over  his  land  likes  to  feel  his  heel  sink  into  a  soft  soil.  Land  that 
does  not  give  under  the  tread  is  deficient  in  texture,  and  the  question  arises 
how  best  to  get  the  soil  back  in  some  degree  to  its  previous  condition  during 
the  current  season. 

A  heavy  harrowing  will  help  to  some  extent  in  the  case  of  wheat  and  such 
crops,  but  where  inter-tillage  is  possible,  as  in  orchards,  and  where  crops  are 
grown  in  rows,  we  can  assist  nature  by  the  choice  of  suitable  implements.  A 
disc  cultivator,  or  one  that  leaves  the  soil  in  fine  condition,  while  valuable 
under  certain  conditions,  is  not  called  for  where  soil  has  become  solidly  crusted 
together  or  has  become  water-logged  under  the  crop.  A  tool  that  produces 
the  ideal  surface  is  a  pronged  hoe,  and  among  cultivators  a  machine  with 
narrow  teeth ;  in  some  soils  the  spring-tooth  type  does  the  best  work.  The 
aim  should  be  to  leave  the  surface  covered  with  clods  rather  than  in  the  fine 
condition  in  which  it  will  run  together  again  after  the  first  rain.  For  weedy 
land,  a  machine  that  leaves  the  ground  torn  up  in  a  ridged  or  corrugated 
condition  is  best. 

Cultivating  means  that  while  the  crop  occupies  the  land  we  lose  the  use  of 
the  top  2  or  3  inches.  In  what  fbrm  should  this  spare  soil  lie?  A  rough  surface 
provides  better  percolation  and  drainage  for  rain,  cooler  conditions  for  the 
roots  as  the  warm  weather  approaches,  and  better  aeration,  and  consequently 
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increased  bacterinl  action.  Some  soils  remain  cloddy  throughout  the  sejisoii, 
but  others  are  self-mulching,  the  clods  gradually  crumbling  and  providinjf 
tine  moist  soil  some  3  inches  down  where  it  is  most  required  by  the  rootlets. 

A  new  li<>ht  has  been  thrown  on  the  sutiject  of  cultiva'ion  by  Mr.  C.  M. 
Hutchinson,  Imperial  Agricultural  Bacteriologist,  at  Pusa,  India.  In 
Bulletin  68,  he  says  : — "During  the  cold  weather  in  Bihar,  when  the  rabi 
crops  are  in  the  ground,  the  nitrate  formed  in  the  soil  is  brought  to  the 
surface  by  tlie  capillary  "rise  and  evaporation  of  soil  water,  so  that  in  an 
untilled  soil  about  90  per  cent,  of  the  whole  nitrate  present  in  the  first  18 
inches  of  soil  is  concentrated  in  the  first  quarter-inch.  This  emphasises  the 
need  for  cultivatioTi  during  this  period  of  the  year,  not  only  to  minimise  loss 
tif  water  by  evaporation,  but  to  prevent  the  concentration  of  the  available 
nitrogenous  plnnt  food  in  such  a  superficial  layer,  and  the  consequent  forma- 
tion of  a  shallow  root  system  so  characterisiic  of  plants  in  a  badly  cultivated 
soil,  and  fpecially  noticeable  in  the  case  of  cold  weather  cenals  of  normally 
deep-rooting  habit,  such  as  wheat."  The  restriction  of  growth  by  caking 
of  the  surface  is  therefore  not  alone  due  to  lack  of  soil  aeration. 

It  lias  been  remarked  that  seeds  sown  in  a  depression  do  not  germinate  nearly 
so  well  as  those  surmounted  by  a  convex  soil  surface.  The  cause  would  appear 
to  be  lack  of  aeration  and  drainage.  The  ordinary  wheat  drill  deposits  the 
seed  in  a  tiny  hollow,  with  a  ridge  on  either  side  of  a  row  of  grain.  It  has 
been  our  experience  in  hand-sowings  of  wheat  that  seed  under  a  slight  ridge 
comes  up  better  than  that  sown  in  a  hollow.  If  the  drill  was  so  constructetl 
that  the  seed  was  deposited  under  a  ridged  surface  a  better  germination  would 
certainly  follow  in  circumstances  where  a  good  fall  of  rain  succeeded  the' 
sowing.  Judgment  must  bo  exercised  in  regard  to  deep  cultiration  when 
the  wax'm  weather  begins.  If  the  lumps  are  too  large,  it  means  considerable 
evaporating  surface  and  loss  of  moisture  at  a  time  when  ttie  crop  can  ill 
atiord  it. 

It  may  seem  like  going  into  fine  points  and  unnecessary  expense  for  a 
farmer  to  have  more  than  one  type  of  plough  and  cultivator  on  his  place, 
but  we  cannot  expect  fertilisers  to  do  everything.  Successful  soil  manage- 
ment consists  in  using  the  right  class  of  implement  just  at  the  right  time. 
With  good  selected  seed  and  fertiliser,  and  reasonably  good  land,  the  farmer 
can  be  fairly  sure  of  getting  the  best  returns  possible,  provided  he  uses 
judgment  in  the  working  of  Ids  land.  The  mechanical  condition  of  the  soil 
is  being  more  studied  in  conjunction  with  bacteriology,  as  we  are  coming  to 
realise  that  it  is  by  no  means  the  lifeless,  inert  matter  we  used  to  think. 


Negko  County  Agents. 

Extension  work  among  negroes  is  now  undertaken  in  the  United  States  by 
the  l^epMrtment  of  Agriculture,  220  negro  agents  (163  men  a'  d  57  w<'men) 
working  for  tl>e  increase  of  the  agricultuial/>utput  of  their  coloured  people. 
The  result  is  increasingly  beneficial  ;  an  officer  of  the  Department  records 
that  the  negro  agent's  work  last  year,  in  twenty-three  countits  of  Virginia, 
reached  14,000  negro  farmers. 
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Farmers^  Experiment  Plots^ 

Potato  Experiments,  1919-20. 


Central  Western  District. 

B.  C.  M]i}BK,  Assistuiit  Inspector  of  Agt-iculture. 

The  following  fanners  co-operated  with  the  DepartQient  in  carrying  out 

potato  experiments  during  1919-20  : — 

G,  W.  Kelly,  Caves  Koads,  Oberon. 

Nt  S   Meek,  Liiidhelil,  Hobby's  Yards. 

W    Buriif,  (J<>oiiga\»airie,  Carcoar. 

E.  Jilaukburii,  Belar  Creek,  Warbton. 

J.  L   B    Korster,  Kireiize,  Coolah  • 

J.  I   Jtenahaw.  Hampton  Park,  liiiinaway.* 

O.  J.  Douglas,  Fairtield,  Cpouabarabran.* 

The  home  of  the  potato  is  America,  and  the  parts  to  which  it  is  native  are  the 
cool,  high  regions  with  good  rainfall.  "  It  will  lie  noted  in  the  f«»lIo  *  ins:  results 
that  tlie  higher  tht^  altitude  and  the  better  the  rainfall  the  greater  the  returns. 

Whole  seed  gavs  a  remarkable  increase  in  yield  over  cut  seed  of  the  same 
weight,  whi  ;h  confirms  similar  results  obtained  in  the  previous  year.  Not 
only  was  the  germination  superior,  but  the  plants  looked  to  yield  better  at 
all  stagHS  of  growth.  Cultivation  methods  were  similar  in  all  cases,  deep 
plou><hiiig  being  practised  in  the  autumn  and  the  plots  worked  with  cultivator 
and  harrow  as  required  between  that  time  and  sowing.  Sets  of  from  1^  to 
2  oz  were  sown  in  the  furrows,  about  4  inches  in  depth  and  15  inches  apart, 
the  rows  being  2  feet  6  inches  apart.  Manure  was  sown  along  the  furrows 
by  hand  at  the  rate  of  2  cwt.  per  acre. 

Spring  sowing  was  made  at  Warkton,  but  the  other  three  areas  were  sown 
in  November,  the  month  in  which  sowing  is  generally  made  in  those  locali- 
ties. Grub  and  scab  were  only  moderately  in  evidence,  the  latter  being  that 
usually  as.sociated  wiih  alkaline  soils.  Fly  (Rutherglen  bug)  mubt  have 
considerably  reduced  the  yields  through  attacking  the  young  green  shoots  of 
the  plants  when  at  the  early  stage  of  growth.  It  was  noticed  that  the  fly 
exercised  discrimination  in  the  choice  of  food — damaging  Satisfaction  con- 
siderably more  than  Sussex  and  other  coarse-growing  varieties.  Rabbits, 
though  generally  neglectful  of  potato  tops  in  a  normal  season,  also  ate  off 
the  liner  varieties,  and  passed  by  such  as  Blue  Manhattan. 

Details  of  the  Plots. 

Oberon. — The  area  sown  here  has  been  in  continuous  cultivation  for  over 
twenty-five  years,  and  constantly  during  that  time  eiiher  a  winter  or  a 
summer  crop  has  been  raised,  care  being  taken  to  grow  cereals,  peas,  and 
potatoes,  in  rotation  suited  to  its  requirements  and  the  market  conditions. 
Sheep  were  used  to  graze  off  any  vegetation  between  crops. 

*At  these  places  the  season  was  so  unfavourable  as  to  necessitate  the  cancellation  of 
the  experiments.    . 
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Hobby's  Yards. — The  land  here  was  pasture  which  had  been  broken  up  tihe 
season  before  for  potatoes,  but  which  had  not  been  used.  Ideal  conditions 
were  obtained  for  a  good  crop,  but  the  early  vigorous  growth  was  checked  by 
insufficient  moisture  during  the  flowering  and  growing  time  of  the  tuber. 

Oarcoar. — The  same  remark  applies  to  the  land  here  also,  the  crop  being 
on  an  area  which  had  been  allowed  to  go  back  to  grazing  for  a  couple  of 
y  ears. 

The  Varieties  Reviewed. 

Carman,  Eaily  Rose,  and  Manhattan  have  done  well  for  several  seasons, 
and  Factor  and  Early  Manistee  are  worthy  of  further  trial.  Up-to-Date, 
Queen  of  the  Valley,  and  Surprise  only  seem  to  do  well  when  the  season  is  a 
long  one.  The  consistently  worst  varieties  are  Sussex,  Satisfaction,  and 
Coronation,  in  that  order,  and  these  could  well  be  eliminated  from  tests  in 
the  Central  Tablelands.  As  the  source  of  seed  for  the  experimental  plots 
varies,  and  no  effort  Is  made  to  improve  or  even  maintain  the  productiveness 
of  some  varieties,  it  is  quite  probable  that,  given  attention  along  these  lines, 
the  bad  reputation  of  some  may  be  reversed,  as  they  must  have,  had  some 
qualification  to  recommend  them  when  first  produced  and  put  upon  the 
market. 

Carman  No.  1  was  introduced  into  the  Romsey  (Vic.)  district  from 
America  by  Mr.  H.  W.  Cook  about  1895,  and  was  used  by  this  Department  in 
1913,  as  it  was  one  of  the  best  early  varieties,  giving  general  satisfaction.  The 
potato' called  "Carman"  in  the  tests  under  review  is  different  to  Carman 
No.  1  as  first  used,  the  tuber  being  more  oblong  in  shape  and  the  plant 
producing  a  greater  growth  of  foliage. 

Early  Manistee — also  an  early  American  variety,  and  introduced  by  Mr. 
J.  E.  Cook  (Vic.)  in  1908 — assumes  a  more  flattened  shape  when  grown  on 
the  tablelands. 

Factor,  an  English  variety,  has  a  good  clean  skin  with  shallow  eyes,  and 
has  superior  table  qualities  to  Up-to-Date,  which  it  resembles. 


Results  of  Potato  Variety 

Trials.* 

Variety. 

Oberon. 

Hobby'8  Yards. 

CarCoar. 

Belar  Creek. 

Carman 

Up-to-Date           

Early  Roie           

Queen  of  the  Valley 
Surprise 

t.     c.    q.    lb. 

4  4     0     24 
6       1     2     16 

5  17     3       7 
«     11     1     16 
5       0     3       0 
5       7     2    24 
2     14     H      4 
2     19     0    20 
4     13    2      6 

t.     0.    q.    lb. 
4     17     0       0 

3  10     1     10 

4  8     2     14 
3     18     1     24 
3       5     0      0 
2      9     3     18 

2  2     10 

1  18    2      4 

3  9     0     20 

2  3     1     18 

t.     c.    q.    lb. 
1     17     0       5 
1     11     3     14 

t.      c.   q.     lb. 
3     12    0    0 
12    0    0 
1     16    0    0 

0  19     2    21 

1  16    0     18 
r      7     2     14 

2      3    2    0 

0     14     0      7 

Early  Manistee 

Brownell's  Beauty 

15    0      5 

2     18     0    0 

1       4    0     12 

*  The  plots  were  fertilised  with  2  cwt.  P7  mixture  (equal  parts  of  superphosphate 
and  bonedust)  per  acre. 
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Results  of  Potato  Manurial  Trials  (Variety,  Manhattan). 


Manures  and  Mixtures. 


Oberon. 


Hobby's  Yards. 


Carcoar. 


2  cwt,  P8» 

2  cwt.  P7* 

2  cwt.  superphosphate 
No  manure  ;  whole  seed 
No  manure  ;  cut  seed 


c. 

f|- 

lb. 

5 

't 

26 

7 

2 

24 

5 

2 

26 

3 

0 

12 

0 

0 

27 

c. 

'!• 

lb. 

11 

3 

2 

9 

3 

18 

8 

3 

0 

6 

1 

20 

10 

3 

0 

1     12 
1       7 
1       3 
1 
0 


c.    q. 

3  7 

2  14 

3     15  25 

5     0  5 

18    0  20 


*The  mixture  P8  consists  of  equal  parts  of  auperphoaphate  and  blood  and  bone 
P7  consists  of  equal  parts  superphosphiite  and  bonedust. 


Values  of  different  Fertilisers  compared. 

Fertilisers  and  Price  per  ton. 

Average  Increase         Value  of 
Vield                    Increase 
due  to  Fertiliser,    at  £15  per  ton. 

Cost  of 
Fertiliser 
applied. 

Net  Gain. 

P8  {£10  108.)         

P7  (£9  10s.)           

Superphosphate  (£5  128.  6d.)    .. 

c.    q.    lb. 
11     3     18 
10     0     25 

7     3     14 

£   8.    d. 
8  18    0 
7  11     6 
5  IS    0 

£   s.    d. 
1     1     0 
0  19    0 
0  11     3 

_s 

£    8.     d. 
7   17     0 
6  12    0 
5    6     9 

Rainfall  during  Growing  Period. 


Month. 

Oberon. 

Hobby's 
Yards. 

Carcoar. 

Month. 

Belar 
Creek. 

1919. 
November     ,. 
December 

1920. 
January 
February 
March 
April 

Points. 
Nil. 
349 

282 

64 

141 

220 

Points. 
91 
237 

212 
26 
95 

176 

Points. 
38 
229 

234 
55 

74 
169 

1919. 
August 
September  ... 
October 
November 
December    ... 

Total     ... 

Points. 
i20 
20 
45 
42 
83 

Total     ... 

1,056 

837 

799 

310 

South  Coast. 


R.  N.  MAKIN,  Inspector  of  Agriculture. 

Two  experimental  plots  of  potatoes  were  sown  on  the  South  Coast  last  season  : 
these  were  on  the  farms  of  Mr.  J.  H.  Martin,  Pambula,  and  Mr.  E.  T.  Kelly, 
"  Fairview,"  Bega. 

Previous  experience,  extending  over  a  period  of  ten  years,  has  shown  that 
a  good  deal  of  risk  of  loss  generally  attends  the  spring-sown  crop,  owing  to 
the  hot  and  rainy  weather  which  usually  obtains  in  December,  when  the  crop 
is  ready  to  be  lifted,  favouring  the  spread  of  wet  rot.  Such  weather  condi- 
tions  marked   last  season,   and   heavy   losses   occurred,    not   only    on   the 
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experiment  plots, but  on  fai^ms  throughout  the  whole  length  of  the  South  Coast . 
Consequently  many  fanners  found  the  Sydney  market  unsatisfactory,  as 
buyers  hesitated  to  purchase  South  Coast  potatoes  because  of  their  unreliable 
keeping  qualities. 

Of  the  many  potato  nrops  grown  in  this  district  (on  the  experiment  plots 
and  elsewhere)  during  the  last  ten  years,  comparatively  few  haTP.  been  found 
profitable,  owing  to  losses  due  to  fungus  diseases.  Certainly,  instances  can  be 
quoted  where  excellent  retarns  have  been  obtained  when  weather  conditions 
have  been  favourable,  but  the  experience  of  the  Department  is  that  other 
crops,  such  as  maize,  sorghum,  millet,  or  vegetables  like  sweet  potatoes,  peas, 
or  tomatoes,  would  have  been  more  profitable.  It  might  be  stated  that 
no  experiments  have  been  carried  out  in  late  sowings — say,  in  February. 
Such  a  planting — provided  good  se^-d  could  be  secured — might  prove  more 
protitaMe,  as  the  crop  would  mature  in  the  cooler  weather.  As  a  rule, 
however,  there  would  he  difficulty  in  obtaining  the  seed  for  such  a  sowing. 
To  plant  an  acre  of  potatoes,  about  10  cwt.  of  seed  is  required,  and  this, 
added  to  the  cost  of  preparing  the  ground  and  the  subsequent  cultivating, 
makes  the  venture  an  expensive  one  in  comparison  with  other  crops.  In 
normal  times,  an  acre  of  potatoes  planted  under  average  conditions  rejtresents 
an  outlay  of  £7,  but  of  late  years,  owing  to  the  higher  price  of  seed,  the 
figure  is  much  larger. 

During  the  last  ten  years,  the  work  on  the  potato  experiment  plots  in  this 
district  has  included  trials  of  a  good  many  varieties  of  potatoes  and  of  a 
numher  of  diflFerent  mixtures  of  artificial  manures  in  varying  quantities. 
Perhaps  some  of  the  best  results  have  been  those  obtained  at  Pambula,  on 
Mr.  J.  H.  Martin's  farm.  Of  varieties,  Manhattan  and  Satisfaction  have 
been  under  test  in  five  experiments,  and  have  given  an  average  yield  of 
5  tons  13  cwt.  3  qrs.  5  lb.  and  4  tons  5  cwt.  3  qrs.  19  lb.  per  acre  i*espec- 
tively.  These  returns  are  certainly  good,  but  we  found  Manhattan  a  poor 
keeper  and  inclined  to  be  soapy.  Satisfaction,  on  the  otlier  hand,  was  of 
fair  quality,  but  it  was  frequently  f  lund  that  the  larger  tubers  were  hollow 
ill  the  centre  and  sometimes  carried  brown  fleck.  Four  tests  with  Up-to-Date 
and  Carman  No.  1  returned  an  average  of  4  tons  1 2  cwt.  26  lb.  and  4  tons 
18  cwt.  3  qrs.  19  lb.  per  acre  respectively.  These  two  white-skinned 
varieties  have  been  very  satisfactory  at  times,  but  a  good  deal  of  second 
growth  has  been  noted  occasionally.  Three  tests  with  Early  Manistee  yielded 
an  average  of  3  tons  9  cwt.  1  qr.  25  lb.  per  acre.  While  this  variety  is 
not  a  heavy  yielder,  it  is  perhaps  the  best  as  regards  table  quality,  and,  on 
account  of  its  earliness,  can  be  lifted  before  the  December  rains  cause  fungus 
troubles  to  become  acute.  Many  other  varieties  have  been  tried,  but  those 
mentioned  have  been  found  to  be  the  best. 

In  manuring  the  crops  in  tests  over  a  period-  of  five  years,  P5  mixture 
(4  parts  superphosphate  and  1  part  sulphate  of  potash)  gave  an  average 
return  of  2  tons  2  cwt.  1  qr.  23  lb.  per  acre  over  the  plots  sown  without 
manure.  The  quantity  of  this  manure  used  was  2|  cwt  per  acre,  at  a  cost 
of  about  178.  fid.     Not  only  was  the  yield  increased  by  its  application,  but 
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tiio  quality  of  potatoes  from  the  manured  plots  was  much  superior.  Mixtures 
containing  boned ust  and  different  quantities  of  superphosphate  hare  also  been 
tried  and  have  all  shown  to  advantage  against  the  unmanured  sectiom,  but 
tlie  P5  mixture  generally  gave  the  best  results. 

During  the  past  season  the  yields  per  acre  from  the  two  plots  rcferped  t« 
were  as  follows  : — 

Table  showing  Results  of  Manurial  Trials. 


Manure  per  acre. 

E.  T 

t. 

.  Kelly, 
c.      q. 

[)e)fa. 
lb. 

.1 
». 

n.    Martin, 
PainbuU. 

C. 

q.     lb. 

•P8,  3cwt 

1 

13     0 

0 

/ 

8 

1       4 

P.^2icwt 

1 

8    0 

0 

/ 

.'■> 

1     20 

P7.  3cwt 

1 

14     2 

8 

1 

12 

2      8 

No  manure 

0 

IS     0 

0 

.<> 

8 

0      0 

Superphosphate,  5  cwt. 

1 

9     '2 

24 

{) 

2 

0      8 

,,               4  cwt. 

1 

10    3 

20 

8 

12 

0     16 

,,               3  cwt. 

1 

8     2 

24 

8 

2 

0       0 

Riunfall,    13*22  inches. 

*  PS  mixture  \k  made  up  of  4  parts  superplmFphafe  and  1  part  sulphate  of  i>otaHh  ;  l>7,  of  e^n&l  p«rt« 
8uperpliii8)il>ate  and  boueilust;  and  1*8,  of  e<|u:kl  parts  suptrphoHphate  and  liiuoi  and  l>ou«. 

The  Bega  plot  was  on  land  tliat  was  covered  by  sand  brought  down  by 
floo<l  waters.  Tt  wjis  thought  hy  working  tlie  .sand  into  the  soil — a  good 
allurial  deposit — good  results  would  be  obtained.  The  crop  grew  well  b«t 
most  of  the  tubers  were  lost  by  wet  rot  in  December. 

The  Painbula  plot  was.  situated  on  a  piece  of  ground  which  had  not  been 
cropped  for  many  years,  and  was  in  fact  practically  new  ground,  having  been 
built  up  by  the  silt  brought  down  by  flood  waters.  Nearly  8  inches  of  rain 
fell  in  December  and  the  potatoes  were  starting  to  rot  when  they  were  d«g. 

The  returns  on  the  Pambula  plot  are  interesting,  inasmuch  as  the  effect  of 
the  saperph'isphate  was  here  m^st  marked.  No  doubt  the  slower  actio*  of 
the  boned  ust  in  the  P7  and  PS  sections  was  accountable  for  the  decreased 
yield  in  those  sections,  while  the  results  on  the  P5  section  show  tkat  the 
2^  cwt.  superphosphate  used  here  was  not  enough. 

On  the  Bega  plots  it  will  b"^  seen  the  yields  from  the  manured  plots  oat- 
stripped  those  from  the  unmanured  plots  in  spe(3tacular  fashion.  The  P5 
section  looknd  particularly  well  ;  as  already  mentioned,  however,  the  crop 
practically  rotted.  The  variety  used  in  each  place  was  Up-to-Date.  No 
potato  experiments  are  being  conducted  on  the  South  Coast  this  season  ; 
attention  is  to  be  given  to  more  profitable  Crops. 


Lucbrve's  Increasing  Popula^ritv:^  in  Canada. 

LucRRNB  is  becoming  one  of  the  most  important  pasture  and  forage  crops  in 
Canada.  In  1915,  something  like  98,000  acres  were  under  lucerne,  but  1  <st 
year  the  area  had  increased  to  228,000  acres.  In  the  province  of  Ontario 
this  valua'de  crop  is  making  rapid  strides,  the  increase  being  from  60,000 
acres  in  1915  to  146,800  in  1919;  in  Quebec  it  was  from  2,860  acres  to 
28,488  acres. 
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Good  Investments — Big  Returns. 

The  Department  of  Agriculture  through  the  work  of  these  bureaus  makes  for 
its  stockholders — the  people  of  the  United  States — a  profit  of  several  times 
1,000  per  cent,  per  year  for  all  the  money  invested  in  it.  As  evidence  that 
it  is  paying  big  returns,  I  will  give  but  a  few  typical  items  out  of  a  large 
number  that  could  be  cited.  We  spent  250,000  dollars  establishing  durum 
wheat  in  this  country.  The  durum  wheat  now  produced  in  this  country  is 
worth  50,000,000  dollars  a  year.  We  spent  less  than  200,000  dollars  intro- 
ducing a  rice  and  establishing  the  industry  in  California ;  the  rice  crop  in 
that  State  is  now  worth  21,000,000  dollars  a  year.  We  spent  40,000  dollars 
introducing  Egyptian  cotton,  breeding  it  up  and  establishing  the  industry  in 
the  arid  regions  of  the  south-west.  The  American-Egyptian  cotton  crop  is  now 
worth  20,000,000  dollars  a  year,  and  is  increasing  every  year.  We  di.scovered 
a  serum  that  prevents  hog  cholera,  and  its  use,  as  demonstrated  by  the 
Department,  has  reduced  the  losses  from  that  disease  by  40,000,000  dollars  a 
year. 

We  searclied  the  world  for  grain  crops  that  could  be  grown  in  the  south- 
west where  corn  does  not  succeed.  We  spent  a  few  thousand  dollars  in 
introducing  the  grain  and  forage  sorghums.  Last  year  125,000,000  bushels 
of  Kafir  and  other  grain  sorghums  were  produced  there. — E.  T.  Meuedith, 
Secretary  of  Agriculture,  U.S.A. 


Grass,  Millet,  and  Sorghum  Trials  at  Prospect. 

Mr.  G.  H.  Boswell,  Brighton  Grove,  Prosppct,  who,  during  last  season, 
cooperated  witli  the  Department  in  carrying  out  trials  with  different  fodder 
plants,  obtained  three  cuts  from  Sudan  grass,  the  crop  at  the  first  cut  being 
6  feet  6  inches  high,  at  the  second  4  feet  3  inches,  and  at  the  third  3  feet 
9  inches.  Of  the  sweet  sorghums,  Planter's  Friend  did  best,  reaching  a 
height  of  9  feet,  while  Saccaline  only  grew  to  6  feet.  Among  the  grain 
sorghums,  Milo  yielded  very  fine  heads.  As  the  grain  makes  excellent 
poultry-feed,  poultry -farmers  might  well  give- this  crop  a  trial.  Among  the 
millets,  Japanese  did  best  at  4  feet  6  inches  high,  and  of  the  introduced 
grasses  Perennial  rye,  Faspalum  dilaiatum  (6  feet  high),  and  Kentucky  blue 
grass  stood  out  prominently,  while  among  the  native  grasses,  the  Love 
grasses  (Eragrostis  spp.)  Kangaroo,  Early  Spring  {Eriochloa  polystachya),  and 
Danthonia  were  very  promising  in  appearance. — E.  Breakwell. 


The  Treatment  or  Eoofing  Iron. 

I  HAVE  a  quantity  of  galvanized  roofing  iron  that  has  been  badly  splashed 
with  coal  tar.  How  could  I  remove  the  tar  and  then  cover  the  iron  with 
paint  or  red  oxide  ? 

The  reply  of  the  Overseer  of  Works  was  that  there  was  no  need  to  remove 
the  tar,  as  the  red  oxide  would  cover  it.  A  paint  made  of  boiled  linseed  oil 
and  cement  mixed  together  to  the  usual  thickness  of  paint  could  also  be  used, 
being  put  on  in  the  usual  way. 


Sept.  2,  1920.']  Agricultural  Gazette  of  N.S,W.  627 


Notes  on  Wheats  entered  for  the  Royal 
Agricultural  Society^s  Show^ 

Easter,  1920. 


F.  B.  GUTHRIE  and  G.  W.  NORRIS. 

In  spite  of  the  smallnesa  of  the  harvest  of  1919-20  the  number  of  inHividual 
entries  (116)  was  only  slightly  lower  than  at  Easter,  1919.  The  samples 
were  all  of  good  quality,  with  high  gluten-content  and  bushel- weight,  but 
were  slightly  lower  on  the  whole  in  dour  strength  than  last  year.  A  new 
special  class  was  added  for  a  collection  of  sti-ong-flour  wheat  (either  red  or 
white)  for  which  prizes  worth  £20  were  presented  by  a  private  firm,  this 
amount  bringing  the  total  amount  of  prize-money  allotted  to  this  section  to 
£170. 

The  prizes  were  on  the  whole  fairly  well  distributed,  seven  exhibitors 
securing  the  twelve  first  prizes,  while  the  eight  second  prizes  were  gained  by 
six  exhibitors.  Of  the  exhibitors,  Mr.  W.  H.  Scholz  was  the  most  successful, 
securing  three  first  prizes  and  two  second  prizes.  Other  competitors  who 
gained  two  firsts  were  Mr.  W.  Clark,  of  South  Australia,  and  Messrs.  M.  J. 
and  W.  F.  D'Arcy. 

Mr.  Clark  exhibited  the  grain  with  the  highest  bushel-weight,  namely, 
Petatz  Surprise.  This  grain  has  held  the  record  for  the  heaviest  wheat  on 
several  previous  occasions  ;  this  year  it  succeeded  in  obtaining  first  prize  in 
its  class.  Mr.  Clark  also  secured  the  first  place  in  the  Macaroni  class  with 
a  consistent  prize-winner  in  Indian  Runner. 

Amongst  the  new  prize-winners  are  Messrs.  Telford  Bros.,  from  Victoria, 
and  Messrs.  Lye  and  Wykes  from  this  State. 

The  judges  were  Messrs.  R.  W.  Harris  (Gillespie  Bros.)  and  G.  W.  Norris 
(Department  of  Agriculture),  the  milling  of  the  samples  being  carried  out 
by  Mr.  Norris. 

The  judging  was  carried  out  as  in  previous  years.  The  bushel- weights  of 
all  samples  were  first  taken  :  the  results  are  given  in  the  second  of  the  tables 
which  follow.  After  careful  inspection  to  eliminate  inferior  exhibits,  those 
which  were  considered  eligible  for  prizes  were  milled  in  the  model  mill  of  the 
Department  of  Agriculture,  and  the  prizes  finally  awarded  in  accordance  with 
their  actual  behaviour  in  the  mill,  points  being  assigned  for  the  difierent 
milling  characteristics. 

The  results  of  these  tests  are  given  in  the  table  headed  "Results  of  Milling 
Tests,"  in  which  the  figures  within  brackets  are  the  actual  figures  obtained, 
the  others  being  the  marks  assigned. 
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The  following  is  the  judges'  report : — 

The  quality  of  the  wheats  is  not  quite  as  good  as  in  recent  years  from  the  strength 
point  ot  view.  At  the  same  time  several  exhil>it8  are  quite  up  to  the  u«ual  stanlard. 
Speaking  uollectivt-ly,  they  are  a  ht-avy,  uniform  lot.  The  h-avjest  saiujle  was  of 
Petalz  Surprise,  weighing  68.J  lb.  to  the  bushel,  and  grown  I'y  W.  Clark,  South 
Australia.     All  exhibits  were  weighed  in  the  new  standard  cliondiometer. 

A  sample  of  Cedar  exhibited  by  A.  J.  and  VV.  H.  L>e,  of  IVimworih,  is  a 
splendid  Kpecimen,  jieldmg  readdy  a  flour  of  excellent  colo"r  and  ve-y  high  gluten 
content  li)"7  percent.).  •  he  sample  of  the  Indian  wheat  Pusa  No.  4,  exhibited  by 
W.  H.  Scholz,  of  Gilgandra,  is  worthy  of  mention.  It  yieMed  a  high  p<-rceutage  of 
excellent  colour  flour  of  b'.i  (juarts  to  the  sack  strength,  which  was  the  highest  water 
absorption  of  all  the  flours  tested  in  the  competition  The  appewrMnce  of  several 
exhibits  was  depreciated  through  the  ellects  of  weevi',  and  in  some  cases  it  would  appear 
that  the  sample  had  been  kept  from  the  previous  season,  and  theie''y  spoilt  the  chance 
of  scoping  a  piizo  In  the  class  for  a  collection  of  Farrer  wheats,  a  veiy  fipe  lot, 
exhiliited  by  M  J.  D'Arcy,  of  Kerrigan,  was  spoilt  through  a  sample  <>f  Bayah  being 
riddled  by  weevils.  It  is  also  wortliy  of  note  that  Yandilla  King,  j^rown  by  A.  R. 
Michael  (Victoria),  was  a  particularly  fine  sample  on  appearance,  but  on  being  milled 
failed  to  secure  a  prize. 

In  the  Macaioni  class,  VV.  Clark  (South  Australia)  again  won  with  Indian  Runner, 
beating  I'elford  Bros.  (Victoria),  who  showed  Kubanka.  In  strong  red.  Lye  scored 
with  Cedar,  and  the  same  variety  scored  second  place  for  D.  and  J.  (xagie. 

With  Pusa  No.  4,  VV.  H  Scholz  beat  his  second  exhibit  of  Comeback  in  the  strong 
white  cla.-8,  which  is  an  achievement  for  the  Indian  crossbred.  Scholz  again  won 
in  a  class  of  five  strong  flour  varietir^s  with  Cedar,  Comeback,  Punjab  i(,  Pu-^a  4,  and 
Pusa  107,  M.  J.  D'Arcy  being  second  with  Cedar,  Comeback,  Alarquis,  Kharkotf, 
and  Pusa  4. 

The  medium  strong  class  found  the  Florence  variety  the  choice  or  first  and  second. 
W.  F.  D'Arcy  won  the  specials  for  best  bushel  of  Yandilla  King  and  Hard  Federation, 
and  J.  T.  VVykea,  Wellington,  that  for  ordinary  Federation.  In  the  weak  flour  class, 
Petatz  Surprise  was  placed  first  and  Warren  second. 

The  honours  for  five  Farrer  wheats  went  to  W.  H.  Scholz,  with  Cedar,  Comeback, 
Florence,  Federation,  and  VV^arren,  and  those  for  five  non-Farrer  to  M.  J.  D'Arcy, 
who  showed  Yandilla  King,  Maiquis,  Huron,  Gresley,  and  Pusa  4,  all  grown  on  6-iuoli 
rainfall. 

In  the  collection  of  grain  and  ears,  No.  6ti46  took  first,  prize.  The  samples  are  well 
got  up.  as  over  60  per  cent,  of  the  exhibit  is  of  excellent  quality.  The  remaining  40  per 
cent,  shows  signs  of  weathering,  but  still  can  be  classed  as  good. 

The  tioketing  and  descriptive  information  was  good. 

Collection  No.  6647  is  a  good  exhibition  from  a  collection  point  of  view,  but  of  inferior 
quality.  About  40  per  cent,  is  of  show  quality,  the  balance  being  dirty  and  of  light 
bushel-weight,  which  spoilt  tl^e  collection. 

The  third  prize  was  not  awarded,  as  in  the  opinion  of  the  judges  Nos.  6648  and  6649 
were  too  small  from  a  collection  point  of  view. 

The  accompanying  table  showing  the  principal  characteristics  of  the 
"strong-flour"  and  "weak-flour"  wheats  exhibited  and  their  variations 
over  a  period  of  fifteen  years  may  be  of  interest. 

The  weights  per  bushel  are  necessarily  much  higher  than  the  f.a.q.  weight 
for  the  corresponding  years  or  the  ordinary  commercial  samples,  owing  to 
the  fact  that  the  wheats  are  cleaned  and  graded  carefully  for  exhibition 
purposes. 

It  will  be  seen  that,  although  there  is  some  fluctualion  owing  to 
seasonal  conditions,  the  main  factors  on  which  the  excellence  of  our  wheats 
depend,  m  lintain  on  the  whole  a  high  standard  which  shows  no  sigtis  ot" 
deteriorating'. 
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Tablr  showing  average  bushel- weights,  gluten-content,  and  water-absorbing 
power  «)f  wheats  of  tl\e  "Sttong  White"  and  "Soft  White"  classes 
milled  at  the  Royal  Agricultural  Society's  Show,  from  1905-1920. 


Year. 


Weight  per  bushel. 

Gluten. 

Flour  Streijcth. 

(WateruLsorptioii,  quarts 

per  -ZOO  III.  sack.) 

Stronj;  White, 
lb. 

Soft  White. 

SI rong  While. 

Soft  White. 

Strong  White. 

Soft  White. 

lb. 

per  cent. 

per  cent. 

63 

64 

10  0 

9-7 

46-6 

45-2 

63J 

64i 

110 

9-8 

48-5 

45-7 

62i 

66 

9-3 

8-3 

48-4 

45-4 

64  .i 

65 

1-2 -2 

10-2 

52-5 

46  4 

64^ 

65i 

11-9 

8-6 

53  5 

49-2 

64  i 

64 

13-8 

121 

5C-0 

47-8 

64i 

63i 

12-5 

110 

53  4       i        47  0 

65 

64 

13-4 

106 

52-7 

45  2 

67 

65i 

15-2 

11-7 

531 

46-9 

67.^ 

67 

128 

10-6 

52-3 

45  0 

67i 

66i 

131 

12  4 

53-8 

45-7 

67i 

67i 

13  0 

12-3 

53-3 

475 

66 

67i 

12-4 

S-6 

54-6 

43» 

67 

651 

• 

10-2 

• 

44  5 

67i 

66i 

10-5 

8-9 

52-7 

43  6 

67 

6oi 

13-6 

11  5 

51-3 

44-7 

•  There  were  only  two  entries  in  the  Strong  White  class  in  191S,  and  these  we  e  readily  differentiated  fcy 
the  judges  wiih'Ut,  subjecting  them  to  a  nuHing  test.  The  figures  lor  {,'lutcii  and  flour  strength  »r« 
therefore  not  available. 


WEIGHTS  PER  BUSHEL. 


0*tnloKue 


Variety. 


6574  Indian  Runner 

6575  Huguenot    ... 
6676       Kubanka     ... 


6580 

Marquis 

6581 

Cedar 

6582 

,  J 

6583 

Murquia 

6584 

Cedar 

6590 

Comeback 

6591 

6592 

6.n93 

6594 

Bushel- 
weight. 
lb. 

C-'S'"^-              variety. 

Bushel 

weiKht. 

lb. 

Class  943  (Macaroni  Wheat). 

...      63g 

...   m 

...      66i 

6577       Medeah        

6"  78      Kubanka     

6579      Huguenot    ... 

...      6H 
...      65| 
...      62J 

Class  944  (Strong  Flour  Red). 

.'.'.'      67 

...    en 

...     (iH 
...      65i' 

6585  Cedar           

6586  Marquis 

65.H7       Cedar           

6588  ,,               

6589  „               

...      65i 
...      65 
...      6H 
...      671 
...      64i 

Class  945  (St 

rong  White). 

...      67i 

...     mi 

...      67^ 

...     n6 

...      67i 

6595  Pusa  No.  4 

6596  Comeback  ... 

f597           „               

6598           ,,               

...      67 
...      67i 
...      65f 
...      67 
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WEIGHTS  PER  BUSEEL— continued. 

CaWogne            ^^^,^ 

Bushel-      Catalogue            Variptv 
weight.          No.                 Vanety. 
Ih. 

Bushel- 
weight, 
lb. 

Class  946  (Medium  Strong). 

6602 
6603 
6604 
6605 
6606 
6607 
6608 

Canberra     

>» 

Florence      

Canberra     

»»            ■•• 

Hard  Federation   ... 

...      —        6609      Yandilla  King      .. 

...      63|      6610      Bunyip        

...      64|      6611       Florence      

65        6612      Canberra     

...      66i      6613      Marshall's  No.  3    .. 
...      63|      6614      Federation 

...      66 

...      64g 
...      66i 
...      66 
...      64f 
...      67i 

Class  947  (Special  Prize  for  Yandilla  King). 

6615 
6616 
6617 

Yandilla  King 
»»           »> 
>>           >» 

...      674      6618      Yandilla  King       .. 
...      643J      6619 

...   m 

...      64i 
...      64J 

Class  948  (Special  Prize  for  Federation). 

1 

6620 
6621 
6622 

Federation 

,1           ...         ..• 
tf           ... 

...      63i      6624      Federation 

...      65i      6626             „           

...      64        6626 

...      64^ 
...      64i 
...      67 

Class  949 

(Special  Prize  for  Hard  Federation). 

6627 
6628 
6629 

Hard  Federation   ... 
»> 
»» 

...      86i      6630      Hard  Federation   .. 
...      63J      6631                    „ 
...      63 

Class  950  (Weak  Flour). 

...      64f 
...      65f 

6632 
6633 
6634 
6635 

Petatz  Surprise 

Warren       

Jade 

Battling  Jack 

...      68i      6636      Major          

...      66i      6637      Warren       

...      65i      6638      Jade 

...      65i 

...      63 
...      64| 
...      66i 

RESULTS   OP   MILLING   TESTS. 


Maximum 
Harks. 


Appear- 
ance of 
Grain. 


IC 


Weight 

per 
bushel. 


Ease 

of 

Milling. 


15 


10 


Percent- 
age of 
Flour. 


10 


Colour    I  Percent- 
of  age  of  dry 

Flour.     I    Gluten. 


15 


20 


Strength. 


20 


Total. 


100 


Catalogue 
No. 


Class  944  (Strong  Flour  Red). 


6581 

10 

[(S7-0'] 
14-5 

8 

172 -O} 
9 

15 

[12-02 
16 

[51-02 
16 

88-5 

6683 

10 

165U 
12-5 

8 

[72-5} 
10 

12 

19 

[46-62 
12 

83-5 

6684 

10 

13 

8 

[74-2} 
10 

14 

iU-42 

18 

[52-02 
17 

90  0 

6586 

10 

13 

8 

[72-02 
9 

15 

[16-72 
20 

[51-6] 
17 

920 
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RESULTS 

OF  MILLING  TESTS— co»<!«n«ed. 

Appear- 
ance of 
Grain. 

WeiRht 

per 
bushel. 

Ease 

of 

Milliner. 

Percent- 
ai'e  of 
Flour. 

Colour 

of 
Flour. 

Percent- 
age of  dry 
Gluten. 

Strength. 

ToUl. 

Maximum       *) 
Marks.         ) 

10 

15 

10 

10 

15 

20 

20 

100 

Catalogue 
No. 


6592 
6593 
6594 
6595 

6604 
6606 
6607 
6609 
6610 
6611 

€615 
€616 

€621 
6626 

6627 
6628 


10 


Class  945  (Australian  Strong  White). 


[en] 

[73-7] 

t2i-7] 

152-4] 

9 

15 

8 

10 

12 

16 

17 

{.66} 

[7i-5] 

115-0] 

[50-0] 

10 

13-5 

8 

9 

14 

19 

15 

[67« 

174-0] 

1140-] 

[SO-O] 

10 

150 

8 

10 

13 

18 

15 

[67] 

173-'/] 

[/^•9] 

[53-0] 

10 

14-5 

8 

10 

15 

17 

18 

Class  946  (Medium  Strong). 


im] 

173-S] 

114-4] 

[46-6] 

10 

11-5 

9 

10 

15 

18 

12 

[66i] 

171-7] 

19-2] 

[p-4] 

9 

13  6 

10 

9 

13 

13 

10 

[651] 

173-5] 

113-4] 

i4S-4] 

9 

110 

10 

10 

15 

17 

10 

165] 

171-8] 

112-5] 

lU-8] 

10 

12-5 

10 

8 

13 

16 

10 

imi 

\7S-0] 

Li^-4] 

145-2] 

8 

12-0 

10 

10 

13    , 

16 

10 

[66^] 

171-4] 

113-6] 

[.47-4] 

10 

140 

9 

8 

12 

17 

13 

Class  947  (Special  Yandilla  King). 


[.67h] 
15 

mi] 

12 


10 
10 


[72-5] 
10 

174-S] 
10 


14 


15 


U2-4] 
16 

[15-4] 
19 


146] 

11 

[4^-4] 
10 


Class  948  (Special  Federation  Ordinary). 


Class  949  (Special  Federation  Hard). 


[esh] 

[73-0] 

[9-6] 

[4S-0] 

10 

13  ■ 

10 

10 

14 

13 

10 

[67-0] 

[71'^ 

[10-8]i 

[4S-8] 

i        9 

14-5 

10 

8 

15    . 

14 

11 

[66^] 

[71-7] 

[12-2] 

[49-6] 

10 

13-5 

9 

9 

14 

16 

15 

[63h] 

[72-5] 

[12-9] 

[48-0] 

10 

110 

9 

10 

15 

17 

13 

87  0 
88-5 
890 
92-5 

85-5 
77-5 

82  0 
79-5 
79 
83 

86 
84 

80 
81-5 

86-5 
85-0 


Class  950  (Weak  Flour  Wheats) 

6632 

10 

[68i] 
15 

10 

171-5] 
9 

14 

[W-4] 
14 

[43-4] 
9 

81 

6633 

10 

[66i] 
13  5 

10 

[71-7] 
9 

13 

[10-3] 
14 

[4S-S] 
11 

80-5 

6633 

9 

[6H] 
13 

10 

[71-5] 
9 

15 

[13-9] 
14 

[4S-0] 
10 

80 

6637 

10 

[64^] 
12 

10 

[71-2] 
8 

14 

[11-5] 
15 

[44-6] 
10 

79 
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RESULTS    OF    EXABDNATION  OF  THE  WHEATS  IN  CLASSES  WHICH    WERE 
NOT  SUBJECTED  TO  MILUN6  TEST. 


VaHety.                    \  ^:^^^,,^ 

Appearance 
of  Grain. 

10 

Trueness 
to  Type. 

Uniformity. 

T«M. 

Maxim  urn              (               ., 
Points.               >               " 

10 

10               tf 

Cikialog 

No. 

ue 

€674 

Indian  Runner 

6676 

HugacDok    ... 

6676 

Kubanka 

6677 

Medeah 

6678 

Kvbanka      ... 

657» 

Hognenot    ... 

Class  94)3  (Macaroni  Wheat). 


[6s^: 

11 

10 

10 

10 

[6Sk] 

9-6 

7 

8 

8 

[66i} 

13-5 

9 

9 

S 

[6Si\ 

10-5 

9 

10 

9 

[65fJ 

13 

9 

9 

f 

16H] 

10 

7 

7 

7 

(6M. 


6«0U- 


6601 


Kharkoff      ... 
Kitchener     . . , 
Marqaia 
Red  Bobs     ... 
ViBcount 

Cedar 

Comebaok    . . . 
Marquis 
Kharkoff      ... 
PuBaNo.  4  ... 

Cedar 

Comeback  . . . 
Pacjab  Type 
Puaa  No  4  . . 
Puaa  107       .. 


Class  945a  (Ooliection  of  Five  Strong  Wheats). 

9 
9 

8 

9 

10 


[.em 

12 

8 

{65k\ 

13 

9 

[em 

12 

8 

[64i] 

12 

8 

[65] 

12-5 

10 

[6Si-] 

12-5 

6        i 

[66] 

136 

10      . 

1661 

13-5 

8 

[66] 

13-5 

9 

[661 

13-5 

10 

[68] 

15 

6 

[67] 

14-5 

10 

reej 

13-6 

8 

[671 J 

15 

10 

[66i] 

14 

10 

10 
9 
9 

10 

10 
10 
9 
10 
10 


9 

S 
8 
0 

10 

9 
10 
10 
10 
10 

10 
10 
9 
10 
10 
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RESULTS  OF  EXAMINATION  OF  VIREATS— continued. 


Variety. 

Weigrht        Appeanuice 
per  bushel.  |     of  Grain. 

Trueness 
to  Type. 

Unifaraitr. 

Total. 

Maximum               ) 
•     Points.                 J 

15         1         10 

10 

10 

45 

OalaUSue 


M« 

Class  951  (Collection  of  Five  Farrer  Wheats). 

[_67i] 

f 

Cedar           

15 

8 

.    10 

10 

41 

Comeback    ...         

15 

[6H1 

10 

10 

10 

45 

6<M0- 

Federation 

12 

10 

10 

19 

42 

Tlerenoe                   

13 

[G5] 

10 

10 

10 

43 

I 

Warren         

12-5 

It 

10 

10 

42-5 

2135 

f 

Caaberra      

10-5 

t 

8 

9 

355 

Cedar            

11-5 

9 

9 

9 

38-5 

«041 

Comeback               

13-5 

9 

9 

9 

495 

Federation 

II -5 

8 

10 

9 

38-5 

• 

[6^] 

I 

Hard  Federation 

10 

t 

8 

9 

35 

I8t 

i' 

Bobs 

12-5 

[en] 

8 

8 

8 

38-5 

Comeback 

15 

[67H 

10 

10 

10 

45 

Mtt 

Federation 

15 

[66U 

8 

8 

8 

39 

Jade              

14 

{65} 

8 

8 

0 

.39 

I 

Rjmer 

125 

10 

Damaged 

10 

10 

42-5 

292 

Bayah           

by  weevil. 

... 

\6H] 

Cedar            

13 

[66  \ 

10 

10 

10 

43 

€6St 

Comeback 

3-5 

[651] 

9 

9 

9 

40  5 

Federation 

3 

10 

10 

10 

43 

L 

Warren        ...         

13 

.0 

10 

10 

43 

169-5 
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RESULTS  OF  EXAMINATION  OF  ^^9BEATS— continued. 

Variety. 

Weiftht 
per  bushel. 

Appearance 
of  Grain. 

Trueness 
to  Type. 

Uniformity. 

Total. 

Maximum                \ 
Points.                  1 

15 

10 

10 

10 

45 

Catalogue             ^lass  952  (Collection  of  Five  Non-Farrer  Wheats). 

imi 

Gresley     .. 

14 

10 

10 

10 

44 

Huron       ...         ? 

12-6 

[65|] 
13 

[6'6i] 
14 

[67] 
14 

15 

10 

10 

10 

42-5 

6643  ■{ 

Marquis 

9 

9 

9 

40 

Pnsa  No.  4          

10 

10 

10 

43 

. 

Yandilla  King     

Marshall's  No.  3 

10 
6 

10 
10 

10 
10 

44 

213-5 

40 

Petatz  Surprise 

6 

10 

10 

41 

[65^-] 

6644 

Punjab  Type  9 

13 

I66i] 

9 

10 

10 

42 

Pusa  No.  4          

14 

[66?] 

10 

10 

10 

44 

I 

Pusa  No.             

14 

[65|] 

9 

10 

.       10 

43 

210 

1* 

Major        

11 

C6^i] 

8 

10 

8 

37 

Marquis "    ... 

10 

8 

8 

8 

34 

6645- 

Marshall's  No.  3 

L64h-] 

12 

[6^ 

8 

10 

8 

38 

Roseworthy         

9-5 

t«4l] 

8 

10 

8 

35-5 

Yandilla  King     

7 

10 

10 

39 

183-5 

Class  943— 

Macaroni. 


Class  944— 
Strong  Red. 


Awards. 

r First  Prize,  No.  6574— W.  Clark;  Indian  Runner;  grown  at 

j  Angle  Vale,  South  Australia,  on  sandy  soil ;  seed  per  acre, 

I  75  lb.  ;  yield  per  acre,  20  bushels ;   no  record  of  rainfall ; 

I  fallow. 

i  Second  Prize,   No.  6578— Telford  Bros. ,  Kubanka  ;  grown  at 

I  St.    Arnaud,    Victoria ;  on  sandy    loam  ;    seed   per   acre, 

I  1    bushel ;    yield  per    acre,    20   bushels  ;    rainfall    during 

I  growth,  7  inches  ;  fallow. 

r  First  Prize,  No.  6585— A.  J.  and  W.  H.  Lye  ;  Cedar  ;  grown  at 

Tamworth,  on  red  loam  ;  seed   per   acre,  45  lb.  ;  yield  per 

acre,    15    bushels ;    rainfall   during  growth,    53   inches 
I  fallow. 

Second    Prize,  No.   6584— D.   &  J.    Gagie  ;   Cedar ;  grown  at 

West  Wyalong,    on   sandy  loam  ;  seed  per  acre,    30  lb.  ; 

yield  per  acre,  4    bushels ;    rainfall   during  growth,  4'56 

inches ;  fallow. 
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Class  945— 

Strong  White. 


Class  945a— 

Five  Strong  Wheats. 


Class  946— 
Medium  Htrong. 


Class  947— 

Special 

Yandilla  King. 

Class  948— 

Special  Federation 

(Ordinary. ) 

Class '949— 

Speeial  Federation 

Hard. 


Class  950— 
Weak  Flour. 


Glass  951— 

Fire  Farrer 
Wheats. 


Class  952— 

Five  non-Farrer 
Wheats. 

Class  952a— 

Collection  Grain 
and  Ears. 


Awards —corrfintted. 

f  First  Prize,  No.  6595— W.  H.  Scholz ;  Pusa  JSfo.  4;  grown  at 
Gilgandra,  on  sandy  loam  ;  seed  per  acre,  32  lb.  ;  yield 
per  acre,  9  bushels ;   rainfall    during    growth,   5    inches ; 

J  autumn  ploughing. 

I  Second  Prize,  No.  6594— W.  H.  Scholz  ;  Comeback ;  grown  at 

I  Gilgandra  on  sandy  loam  ;  seed  per  acre,  32  lb.  ;  yield  per 

I  acre,  12  bushels  ;  rainfall  during  growth,  5  inches  ;  autumn 

L         ploughing. 

/First  Prize  No.  6601— W.  H.  Scholz;  second  prize.   No.  6600— 

I         M.  J.  D'Arcy. 

f  First    Prize,   No.   6604— M.    J.   D'Arcjy  ;  Florence  ;    grown   at 

{  Berrigan  on  red  loam,  chocolate  and  clay  ;  seed  per  acre, 

60  lb.  ;  yield  per  acre,  7i  bushels  ;  rainfall  during  growth, 

j  5'W6  inches  ;  fallow. 

1  Second  Prize,  No.  6611— W.  H.  Scholz;  Florence;  grown  at 
Gilgandra  on  sandy  loam  ;  seed  per  acre,  32  lb.  ;  yield  per 

I  acre,  14  bushels  ;  rainfall  during  growth,  5  inches  ;  autumn 

L        ploughing. 

fNo.  6615— W.  F.  D'Arcy  ;  grown  at  Berrigan  on  red  loam  and 

\  clay ;  seed  per  acre,  46  lb.  ;  yield  per  acre,   12   bushels ; 

I.        rainfall  during  growth,  5'96  inches  ;  fallow. 

fNo.  6626 — J.  T.   Wykes  ;  grown    at  Wellington  on  red  loam  ; 
-|  seed  per  acre,  45  lb  ;  yield  per  acre,  5iS  bushels  ;  rainfall 

l^        during  growth,  4*5  inches  ;  fallow. 

r  No.  6627 — VV.  F.  D'Arcy  ;  grown  at  Berrigan  on  red  loam  and 

\  clay  ;   seed  per  acre,  45  lb.  ;    yield  per  acre,  8  bushels  ; 

l^        rainfall  during  growth,  3  inches  ;  autumn  ploughing. 

f  First  Prize,  No.  6632— VV.  Clark  ;   Petetz  Surprise  ;   grown  at 

I  Angle  Vale,  South  Australia  ;  on  sandy  soil :  seed  per  »cre, 

I  1  bushel ;    yield  per  acre,  15  bushels  ;    no  record  of  rain  ; 

J  fallow. 

I  Second  Prize,  No.  6633— M.  J.  D'Arcy  ;    Warren  ;   grown  at 

I  Berrigan  on  red  loam,  chocolate  and  clay  ;  seed  per  acre, 

I  45  lb.  ;  yield  per  acre,  8^  bushels  ;  rainfall  during  growth, 

(.         5 '96  inches;  fallow. 

f  First  Prize,  No.  6640— W.  H.  Scholz ;  Gilgandra  ;  seed  per  acre, 
32  lb.  ;  yield  per  acre.  Cedar  and  Warren,  10  bushels  ; 
Comeback,  12  bushels  ;  Florence,  14  bushels  ;  Federation, 
16    bushels  ;    rainfall   during  growth,    5  inches  ;    autumn 

{  ploughing. 

Second  Prize,  No.  6642— J.  T.  Wykes;  Wellington;  seed  per 
acre,  45  lb.  ;  yield  per  acre,  Rymer,  19bushel8:  Comeback, 
18  bushels  ;  Federation,  22  bushels  ;  Jade,  21  bushels ; 
Bobs,  17  bushels  ;  rainfall  during  growth,  45  inches  ;  fallow. 

f First  Prize,   No.   6643 -M.  J.   D'Arcy;    Berrigan;    seed    per 

I  acre — Yandilla  King,  Marquis  and  Huron,  45  lb.  ;  (iresley, 

!  40  lb.  ;     Pusa  No.  4,  50  lb.  ;    yield   per  acre,   Yandilla 

j  King,    7  bushels  ;    Marquis,  8  bushels  ;  Huron  and  Pusa 

I  No.    4,  5  bushels;   Gresley.  II  bushels;    rainfall  during 

L         growth,  5  96  inches  ;  fallow. 

(-First  Prize,  No.  6646— Sir  J.  H.  Carruthers. 

■{  Second  Prize,  No.  6647— A.  J.  and  W.  H.  Lye. 

i  Third  Prize — Not  awarded. 


"  Tii.\NK  you  for  sending  me  '  The  Thrift  Plot  in  August.'  .  .  .  With 
the  help  of  your  booklets  I  hope  to  do  better  in  future.  I  have  learned  why 
we  only  had  40  lb.  of  beans  this  year  from  beds  that  gave  us  89  lb.  last 
year,  and  in  planning  the  garden  for  the  coming  season  will  rectify  this 
mistake." — A  Leichhardt  lady  in  acknowledging  a  copy  of  the  Department's 
vegetable  leaflets. 
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Flax-growing  in  Victoria** 


R.  G.  DOWNING,  B.Sc.  (Agr.),  Acting  Senior  Experimentalist. 

T«»  growing  oP  flax  for  seed  alone  has  been  attended  with  very  similar 
results  in  Victoria  to  those  obtained  in  New  South  Wales,  and  the  Common- 
wealth Flax  Committee  does  not  recommend  the  crop  for  districts  with  a 
rainfall  under  30  inches  per  annum. 

It  has  been  found  possible,  under  such  conditions,  however,  to  obtain 
yields  of  both  seed  and  flax  fibre  from  the  same  crop,  and  in  19? 8  this 
resulted  in  an  average  yield  of  about  2  tons  per  acre  on  land  with  a  capital 
T»lue  of  about  £25  per  acre. 

The  syst'  m  by  which  the  Commonwealth  Government  takes  over  the  crop 
from  the  grower,  guaranteeing  him  a  price  per  ton  about  three  months 
before  sowing  time,  means  that  the  Government  has  to  estimate  the  probable 
movement  of  the  market  at  least  two  years  ahead.  Consequently  the 
estimate  has  to  be  based  on  a  somewhat  conservative  valuation,  bonuses 
being  paid  in  respf-ct  of  any  excess  price  that  is  realised.  Thus  fii>re  from 
th«  1918  crop,  when  recently  market«*d  in  England,  realised  £.325  per  ton. 
Tlie  growers  were  paid  the  original  guaranteed  price  of  £5  per  ton,  but 
have  also  been  paid  one  bonus  of  £2  per  ton,  and  it  is  expected  that  at  least 
another  £2  per  t<jn  will  be  distributed. 

It  might  be  explained  that  from  1  ton  of  flax  straw,  as  it  leaves  the  farmers 
o«ly  1  cwt  of  fibre  is  usually  obtained  by  the  flax  miller,  though  in  some 
yoars  the  proportion  is  higher — 1  cwt.  of  fibre  being  obtained  from  15  «wt. 
«{  straw. 

Mr.  G.  WolfiF,  who,  besides  planting  about  20  acres  with  flax,  runs  a  flax 
■hII  in  Drouin,  and  who  has  been  connected  with  the  flax  industry  in 
Tictoria  for  the  last  twenty-six  years  as  both  grower  and  miller,  informed  me 
tkat  he  considered  the  Government  would  have  been  quite  safe  in 
guaranteeing  £10  instead  of  £6  per  acre  to  the  grower. 

It  is  estimated  that  about  2,500  acres  will  be  put  under  flax  in  Victoria 
tkis  year.  One  of  the  most  successful  Victorian  growers  plants  from  20 
t©  30  acres  with  flax  each  year,  and  in  one  year  obtained  77  tons  from 
25  acres.  This  gentleman  stresses  thorough  preparation  of  the  land  and 
early  sowing  in  order  to  obtain  any  success.  The  crop  should  be  at  least 
3  inches  high  b^^fore  winter  sets  in,  as  the  growth  is  checked  very  much  by 
cold  weather  in  the  early  stages.  He  recommends  sowing  at  the  rate  of 
60  lb.  per  acre,  and  prefers  a  fertiliser  consisting  of  equal  parts  of  bonedust 
and  superphosphate,  at  about  1  cwt.  per  acre,  rather  than  superphosphate 
alone,  as  heavy  applications  of  the  latter  seem  to  encourage  weeds  in  the 
early  stages  of  the  crop's  growth. 

Although  continual  growing  of  the  crop  on  the  same  land  is  not  recom 
mended,  one  farmer  in  Gippsland  has  grown  thirteen  crops  in  fifteen  years 
and  the  second  last  crop  averaged  2^  tons  per  acre.  A  rotation  i«  desirable, 
for  most  land  tends  to  become  dirty  after  one  crop,  and  a  fungus  disease 
similar  to  "  take-all "  in  wheat  is  liable  to  occur,  when  land  is  said  to  be 
*'  flax  sick." 

•  Extracted  from  a  report  on  a  visit  to  the  flax -growing  districts  of  Victoria. 
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Broom  Millet  on  the  Manning. 

J.  M.   PITT,  Assistant  Inspector  of  Agncultiire. 

Ddrino  the  last  few  years  broom  millet  growing  has  advanced  to  such  pro- 
portions along  ihe  Manning  River,  that  the  Hunter  River  growers  cannot  at 
present  be  lo'ked  upon  as  having  matters  all  their  own  way.  The  values 
ruling  during  1918-1919  resulted  in  a  larger  area  lieing  sown  during  the 
spring  of  last  season  than  perhaps  in  any  year  previous.  Especially  was 
this  noticealtle  around  the  Mondcook,  Glenthome,  and  Mount  George  sei:tors. 

TI.e  broom  millet  industry  may  be  likenerl  to  a  "cycle."  The  fit)re  deterio- 
rates when  s'ored  for  any  length  of  time;  consequently  there  is  always  a 
dt-manl  for  the  new  brush  by  the  vai-ious  manufacurers.  And  because  the 
6bre  is  used  almost  solely  for  broom-making,  and  the  demand  for  brooms 
remains  somewhat  regular,  so  also  is  the  de  uand  for  tlie  fibre  l>y  these 
nianufac  urers  a  regular  one.  In  normal  seasons  the  supply  and  the  market 
Talue  likewise  remain  fairly  regular.  In  years  when  droughts  and  floods 
devastate  tite  main  growing  regions,  as  was  the  case  in  Victoria  and  on  our 
own  North  Coastduring  1917-1918,  the  market  becomes  unsettled  throngh 
supplies  being  insufficient,  and  consequently  prices  rise.  Such  tempting 
prices  lead  to  inc- eased  sowings,  the  effect  of  which  is  that  the  market 
becomes  over-supplied,  and  market  values  decline,  with  a  reactionary  oflFoct 
on  future  sowings,  until  the  market  becomes  normal — the  cycle  being 
repeated  under  the  influence  of  weather  conditions. 

To  turn  out  an  attractive  bale  of  the  first  quality  requires  some  consider- 
able experience,  and  a  little  more  care  perhaps  than  is  required  to  fill  a  bag 
with  maize  or  load  a  truck  with  pumpkins.  There  are  many  growers  en  the 
Hunter  and  Manning  who  grow  the  crop  year  in  and  year  out,  and  with 
years  of  experience  in  the  handling  of  the  crop  through  its  various  stages, 
turn  out  an  article  which,  beside  paying  handsomely,  is  worthy  of  the  name. 
There  are  others,  however,  who,  encouraged  by  tempting  prices,  try  their 
hands,  without  more  than  the  sliglitest  idea  of  how  to  go  about  the  work. 
Consequomly  inferior  brush  and  low  prices  are  obtained.  To  these  growers 
the  following  notes,  describing  the  procedure  of  experienced  growers,  may  be 
useful. 

Climate  and  Soil. 

Soils  and  climate  suitable  for  the  growing  of  maize  are  also  adaptable  for 
broom  millet,  and  the  alluvial  flats  of  the  Manning  can  be  classed  among 
the  best.  "While  it  is  admitted  that  maximum  results  are  obtained  from 
these  rich  soils,  still  payable  crops  can  be  produced  on  soils  bar«ly  fertile 
enough  for  profitable  grain  production.  Favourable  conditions  as  regards 
moisture,  warmth,  and  sunshine — a  total  absence  of  the  former,  and  the 
maximum  amount  of  the  two  last-named  at  harvesting  time — are  most 
essential  for  brush  of  the  best  quality.     Iiess  moisture  probably  is  required 
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to  produce  a  crop  of  millet  than  of  maize ;  on  the  other  hand,  the  ill-effects 
caused  to  maize  by  lack  of  moisture  at  tasselling  time  are  less  apparent  with 
a  millet  crop,  since  it  is  grown  primarily  for  the  fibre. 

Excessive  moisture  encourages  blight,  and  has  a  detrimental  eflfect  on  the 
quality  and  colour  of  the  fibre,  should  rain  fall  on  the  "  tabled "  brush. 
Unfortunately  a  large  number  of  crops,  especially  those  later  sown,  suffered 
from  both  causes  last  season. 

Preparation  of  the  Plot. 
For  districts  subject  to  dry  spells  through  the  spring  and  early  summer 
months,  too  much  stress  cannot  be  attached  to  the  importance  of  adopting 
thorough  methods  of  preparation — methods  that  aim  at  the  conservation  of 
moisture  and  the  checking  of  weed  growth.  Sound  methods  allow  of  sowing 
at  the  right  time,  and  through  the  moisture  being  conserved,  longer  periods 
of  drought  can  be  withstood  than  where  less  thorough  methods  are  adopted. 


A  seetion  of  a  orop  tabled. 
Note  the  diflaculty  that  would  otherwise  attach  to  harvesting  the  heads  of  the  standing  crop. 

Deep  ploughing  in  the  autumn  with  occasional  workings  with  the  disc  or 
tine  cultivator  during  the  winter,  and  usually  a  shallower  ploughing  prior  to 
sowing,  are  necessary.  Where  broom  millet  is  continuously  sown,  or  for 
that  matter  anywhere,  a  rotation,  including  a  legume  such  as  field  peas 
or  cowpeas,  and  also  such  other  crops  as  turnips,  pumpkins  and  cereals, 
should  be  adopted.  The  plant  is  a  gross  feeder,  and  should  not  successively 
be   grown   on   the   same   portion  of  land.     This  fact  is  overlooked  by  the 

majority  of  growers. 

Sowing  Operations. 

Like  other  members  of  the  sorghum  family,  broom  millet  is  essentially  a 
summer  crop.  The  time  to  sow  is  regulated  hy  weather  conditions.  Nothing 
is  to  be  gained  by  sowing  while  the  weather  is  cold  or  changeable  ;  it  is 
better  deferred  until  warmer  conditions  set  in.     Mid-September  is  perhaps 
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the  most  suitable  time,  and  sowings  made  then  usually  yield  the  heaviest 
and  produce  the  best  quality  brush.  In  recent  years  late  sowings  have 
not  always  been  successful,  since  the  autumns  have  usually  been  wet  and 
conducive  to  blight. 

Rolling  of  thn  surface  prior  to  sowing  is  generally  practised  ;  it  enables 
the  maize  drill  (with  which  the  seed  is  sown)  to  work  more  satisl^ccorily, 
the  seed  to  be  sown  at  a  uniform,  depth  in  the  moist  soil,  aud  the  large  clods 
to  be  broken,  thus  enabling  the  subsequent  cultural  operations  to  be  carried 
out  earlier  and  without  fear  of  damaging  the  young  plants. 

Where  there  is  a  possibility  of  much  early  weed  growth  or  "  nut  weed," 
sowings  are  made  in  shallow  furrows,  previously  opened  with  a  small  mould- 
board  plough,  or  a  single-horse  cultivator  with  a  suitable  tine  attached  at 
the  rear.  The  subsequent  rolling  and  the  cultivating  given  when  the  plants 
are  3  or  4  inches  high  gradually  fill  in  the  drill  and  smother  weed  growth. 


Brush  eat  and  laid  all  one  way  on  tablet  to  field  cure. 

An  ideal  plan  would  be  to  have  the  plants  4  to  6  inches  apart,  in  drills, 
say,  .3  feet  apart.  This  latter  distance  allows  of  easy  cultivation  with  a 
one-horse  cultivator.  Using  a  10,  12  or  14  hole  sorghum  plate,  according  to 
the  make  of  maize  drill  and  the  distance  apart  of  the  rows,  gives  satisfactory 
results.  It  requires  from  3  to  4  lb.  of  seed  per  acre.  Sowing  into  the  moist 
soil  about  1  inch  is  advisable. 

The  variety  most  widely  grown  is  White  Italian. 

Fertilising. 
While  not  generally  practised,  it  has  been  found  beneficial,  even  on  our 
richest  soils,  to  apply  about  1  cwt.  of  superphosphate  per  acre  with  the 
seed.  Beside  giving  the  plants  a  quick  start — necessary  when  weeds  are  to 
be  dealt  witli — it  helps  the  crop  to  mature  earlier,  and  in  most  instances 
increased  yields  are  the  result.  At  Mondrook  much  benefit  has  been  derived 
from  fertilisers,  even  when  applied  to  the  previous  crop. 
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After-cultivation. 
Rain  falling  shortly  after  sowing  often  interferes  with  germination,  and 
the  crop  Bometimes  requires  re-sowiug.  However,  this  trouble  may  be  arerted 
if  a  light  harrowing  can  be  given  soon  to  break  the  crust  Under  ordinary 
eonditions  this  operation  is  carried  out  a  week  or  so  after  the  plants  are 
through.  All  early  cidtivations  should  be  conducted  preferably  during  the 
aftornodn  of  sunny  days.  The  plants  are  then  least  liable  to  injury  :  during 
ihe  tooler  hours  of  the  morning  they  are  brittle.  Usually  three  or  four 
emltivatings  are  given,  chiefly  after  rain  and  when  young  weed  growth  is 
preralent,  discontinuing  when  the  plants  have  grown  to  the  stage  when 
diuBacro  to  the  roots  is  to  be  feared. 


A  IweUer  driven  by  an  oil  engln 


Mr.  R.  RiciiarJson,  Hondrotk. 


Where  the  Seed  comes  from. 
Before  passing  to  the  harvesting  operations,  a  reference  to  the  source  of 
seed  supply  may  not  be  out  of  place.  The  regular  grower  learns  by  experience 
thai  sowing  seed  from  the  "heap,"  where  all  classes  are  congregated,  only 
rosmlts  in  poor  yields,  poor  brush,  and  ultimately  poor  cheques.  He  usually 
goes  through  his  crop  beforehand,  and  this  he  is  able  to  do  owing  to  the 
fact  that  the  heads  are  almost  mature,  and  selects  and  cuts  enough  heads 
for  next  season's  requirements.  The  points  looked  for  are  long,  fine,  straight, 
roand  fibre,  and  plenty  of  it ;  seed  heads  compart  (to  simplify  liackling) ; 
and  seed  light-brown  and  full ;  heads  true  to  a  desired  type  and  free  from 
diseases.  The  heads  are  dried,  hackled,  and  the  seed  put  carefully  away. 
To  guard  against  weevil,  a  liberal  quantity  ot  naphthaline  balls  should  be 
added  to  the  bin  or  tin  with  the  seed.  To  the  casual  grower  it  is  not  always 
possible  to  obtain  seed  in  this  way ;  therefore,  it  behoves  him  to  obtain  his 
supply  only  from  the  most  reliable  source. 
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Harvesting. 

While  it  is  admitted  that  the  best-coloured  and  finest-textured  brush  is 
obtained  from  the  heads  when  the  seed  is  immature,  the  Manning  River 
farmers  prefer  to  wait  until  the  seed  is  quite  firm.  The  brush  has  then,  of 
course,  lost  its  prime  colour  and  is  a  little  inferior  in  quality  ;  but  they 
maintain  that  in  normal  seasons  this  quality  sells  quite  as  readily  as  the  prime, 
and  they  have  the  seed,  which,  since  all  poultry  foodstuffs  are  dear,  is  in 
greater  demand  by  poultry-farmers  than  formerly.  Beside  making  up  for 
the  reduced  quality  of  the  brush,  the  value  of  the  seed  this  season  was 
sufticient  to  cover  the  harvesting  of  the  whole  crop. 

The  actual  harvesting  should 
be  carried  out  in  warm,  dry 
weather ;  otherwise,  the  whole 
season's  work  may  go  for  nought. 
"Tabling"  is  the  first  operation. 
Millet  harvesting,  owing  to  the 
plants  averaging  anything  from 
10  to  14  feet  in  height,  would  be 
rather  a  strenuous  undertaking 
were  it  not  for  this.  Hen«e  it 
is  that  bending  the  plants  over 
to  bring  the  brush  within  reason- 
able distance  of  the  knife  is 
practised.  The  former  method 
of  bending  in  one  or  two  places 
and  bringing  the  brush  to  within 
a  couple  of  feet  of  the  ground, 
(heads  hanging  downward)  has 
been  superseded  by  a  more  rapid 
and  effective  method.  The 
farmer,  bending  two  rows  at 
the  one  time,  places  each  row 
diagonally  across  each  other, 
forming  a  latticed  table  about 
3  feet  from  the  ground.  The  work  is  simplified  if  the  operator  faces  the 
direction  of  tabling.  He  is  then  in  a  position  to  accurately  place  the  heads 
near  the  outside  edges  so  that  they  are  easily  accessible  for  cutting. 

The  final  operation  of  cutting  is  carried  out  by  walking  along  the  passages 
between  the  tables,  and  removing  the  head  with  about  6  inches  of  stalk, 
with  a  butcher's  or  some  other  suitable  knife.  The  sheath  enclosing  the 
stem  is  removed  at  the  same  time.  Beside  hastening  the  process  of  drying, 
the  removal  of  the  sheath  allows  the  reddish  discoloration  to  dry  out  better, 
and  it  also  deprives  aphis  of  shelter.  The  heads  are  then  placed  in 
moderately  thin  layers  on  the  "  table "  to  dry,  which  usually  takes  from 
thirty-six  to  forty-eight  hours  according  to  the  weather  and  the  maturity  of 
the  crop.  They  are  finally  carted  to  the  shed  and  placed  neatly  9  to  1 2  inches 
deep  (or  more  if  advisable)  on  shelves.     The  crop  is  then  ready  for  hackling. 


Box  press  filled  ready  to  be  pressed. 
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Hackling. 

The  most  widely-used  hackler  is  a  locally-produced  hand  machine  with  a, 
spiked  drum.  Wi'h  the  addition  of  vxtra  fly-wheels,  intermediates,  and 
other  makeshifts,  gas  engines  and  horses  have  been  used  satisfactorily 
for  the  driving  power — considerably  reducing  the  cost  and  saving  time.  At 
least  three  "  hands  "  are  necessary  for  hackling — the  feeder,  an  assistant  who> 
arranges  the  bundles  and  hands  them  to  the  feeder  (occasionally  two  are 
thus  employed),  and  a  help,  who  kepps  up  the  supply  of  brush,  removes  the 
cleaned  brush  back  to  the  shed,  and  clea>'s  the  seed  away  from  benejith  the 
hackler. 

First  the  millet  is  brought  from  the  shed  and  placed  on  the  receiving  table 
with  the  heads  facing  the  assistant,  the  small  bundles,  with  eight  to  twelve 
heads  in  each,  being  more  easily  separated  from  the  bulk   when  placed  in 


Bale  pressed,  doors  dropped,  and  bale  ready  to  be  removed. 

this  way.  As  it  is  the  seed  that  is  to  be  dealt  with,  these  parts  are  bunched 
together  and  tlie  bundle  placed  in  the  feeder's  left  hand.  Holding  fii-mly, 
lie  places  the  heads  on  the  fast  revolving  spiked  drum  and  turns  the  bundle 
so  as  to  bring  all  the  seed  in  contact  with  the  spikes,  transferring  it  to  the 
right  liand  when  treated  wnd  thence  to  a  table  at  the  right  of  the  machine,, 
and  rfcdiving,  as  his  left  hand  becomes  free,  another  bunch  from  the 
assistant.  The  help  at  intervals  removes  the  cleaned  brush  back  to  the 
shed  and  there  packg  it  on  the  shelves,  usually  deeper  than  before  and 
with  all  butts  level.  Here  it  is  allowed  to  cure  until  baling  time.  The 
brush  is  more  easily  handled  when  being  removed  to  the  press  if  the  butts^ 
are  level,  and  it  also  binds  better  in  the  bales  if  packed  while  curing. 
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Baliug. 

Very  few  farmers  give  this  operation  the  attention  it  deserves.  Grading 
is  very  seldom  practised,  most  of  the  millet  being  pressed  into  self-working 
bales,  composed  of  all  grades,  covers,  hurl,  inwides,  and  bent  and  inferior 
heads  in  various  proportions.  Farnuns  contend  that  grading  iuto  separate 
bales  not  only  necessitates  extra  labour  and  loss  of  time,  but  that  the  extra 
price  received  for  the  graded  article  is  not  sufficiently  encouraging  to  warrant 
such  treatment ;  also  that  the  self-working  bale  sells  readily  enough. 

Several  types  of  press  are  brought  into  use.  They  are  mostly  hay  presses 
fitted  with  makeshift  contrivances  to  suit  the  work.  The  most  satistactory 
type  is  the  box-press  (an  implement  somewhat  resembling  a  wool-press), 
which  keeps  the  butts  even, 
makes  an  attractive  bale,  and 
is  simple  to  operate.  A  bale 
weighing  approximately  2i  cwt. 
is  the  usual  size. 

Broom  Making. 

Beside  being  a  district  where 
broom  millet  is  extensively 
grown,  the  Manning  is  one  of 
the  few  centres  that  can  b<iast 
of  a  broom  factorv.  one  having 
been  established  at  Tinonee  some 
nine  j'ears  ago. 

As  many  as  twelve  different 
types  of  broom  are  manufactured 
at  Tinonee.  varying  according  to 
the  quality  and  quantity  of  brush 
used  and  the  class  of  finish  de- 
sired. For  instance,  a  "domestic" 
comprises  the  greatest  quantity 
of    best-qualit}'    brush,     braces, 

velvet  and  lock  finish,  and  .six  rows  of  sewing,  whereas  a  "  four-hurl  "  broom 
contains  a  smaller  quantity  of  brush  of  inferior  quality  and  only  three  lines 
of  sewing,  inferior  finish  and  no  locks. 

The  main  operations  are  briefly  : — 

Bleaching. — The  brush  i.s  placed  in  sulphur  tanks  to  make  the  colour 
uniform,  to  clean  and  bleach,  and  to  destroy  pests. 

Sorting. — Tliis  comprises  grading  into  hurl,  covers,  and  insides,  and  pre- 
paring the  huid  for  the  outside. 

Assembling.- — Fixing  the  insides,  then  the  shoulders  (with  covers),  cover- 
ing with  inside  and  outside,  and  wiring.  The  broom  is  then  ready  for 
.sewing,  after  which  the  ends  are  again  hackled  to  remove  stray  seed  or  loose 
fibre.  This  operation  also  helps  to  straighten  the  fibre.  The  ends  are 
then  cut  level,  and  the  brooms  branded  and  packed  into  dozen  lots. 


Locally  Manufactured  Brooms,  Manning  River. 
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It  is  a  peculiarity  of  the  average  Australian  that  an  imported  article  is 
often  given  preference  over  the  one  locally  produced,  and  the  Manning  River 
householders  and  storekeepers  are  not  exceptions.  Imported  brooms — even 
brooms  of  Japanese  manufacture — are  stocked,  although  far  inferior  to  the 
local  production. 

Pests. — The  commonest  pests  and  diseases  to  which  broom  millet  is  subject 
are  aphis,  red  discoloration,  smut,  and  leaf  blight.  The  first  two  are  always 
present.  Blight,  which  is  caused  chiefly  by  excessive  moisture,  is  worst  with 
the  later  sown  crops.  As  far  as  is  known,  very  little  (beyond  early  sowing 
to  avoid  blight)  can  be  done  to  combat  the  pests. 


Pure-seed  Growers  Kecommended  by  the  Department. 

The  following  list  of  growers  of  pure  seed  of  diiFerent  varieties  of  farm 
crops  is  compiled  to  indicate  where  pure  seed  is  at  present  available.  The 
list  is  compiled  on  recommendations  made  after  an  inspection  by  a  field 
officer  of  the  Department. 


Maize  : — 

Silver  Kiot^  ( ungraded)   . . . 

U.S.  133     ...         

Brewer's  Yellow  Dent     ... 
Early  Yellow  Dent 

Silrermine 

Funk's  Yellow  Dent 
Small  Red  Hogau... 
Craig  Mitchell  (ungraded) 
Goldmine    ... 
Boone  County  White 

Learning      

Golden  Beauty      

Golden  Nugget 
Early  Clarence 
Giant   White,    Manning  or 

Macleay  White. 
Improved  Yellow  Dent   ... 
Golden  King  .  .         ... 

Red  Hogan... 


A.  Sommerlad,  Hillcrest,  Tenterfield. 

P.  Gersbach,  Farm  330,  Leeton. 

H.  Mauser,  Sunnyside,  Tenterfield. 

Manager,  Experiment  Farm,  Glen  Iniies. 

Manager,  Experiment  Faim,  Yanco. 

A.  E.  R.  TifiFen,  Farm  3! 9,  Leeton. 

H.  Short,  Dorrigo. 

W.  D.  K.  Humphries,  Muswellbrooli. 

A.  Louttit,  Moruya. 

J.  Chittick,  Kangaroo  Valley. 

Manager,  Experiment  Farm,  Grafton. 

R.  Richardson,  Mondrook,  Tinonee. 

J.  W.  Smith,  Wauchope. 

F.  Dowling,  Tumut. 

A.  McM.  Singleton,  Henley,  Sydney. 

Manager,  Experiment  Farm,  Grafton. 
E.  Blackburn,  Warkton,  Coonabarabran. 
Principal,  Hawkesbury  Agricultural  College, 


R.  Yates,  Ourimbah. 


Richmond. 
Sweit  Corn  : — 
Papago 

Elephant  Grass  (cuttings)  : — 

Principal,  Hawkesbury  Agricultural  College,  Richmond. 
Manager,  Experiment  Farm,  Grafton. 
Manager,  Experiment  Farm,  Lismore. 
Manager,  Experiment  Farm,  Yanco. 

Kikuyu. Grass  (roots)  : — 

Principal,  Hawkesbury  Agricultural  College,  Richmond. 

Grain  Sorghums  : — 

Milo J.  T.  Maunder,  The  Wilgas,  Pallamallawa. 

Sweet  Sorghums : — 

Saccaline    ...         ..,  ...         ...     Manager,  Experiment  Farm,  Lismore. 

,,  ..  Principal,  Hawkesbury  Agricultural  College, 

Richmond. 

J.  H.  Shearman,  FuUerton  Cove,   Stockton, 
via  Newcastle. 


Clovers  : — 

Shearman's  Clover  (roots) 
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Chats  about  the  Prickly  Pear* 

No.  6. 


J.  H.  MAIDEN,  I.S.O..  F.R.S.,  F.L.S., 
Government  Botanist  and  Director,  Botanic  Gardens,  Sydney. 

Pear  as  Stock  Food  in  the  United  StAtes— continued. 
C— Working  Cattle. 
Pear  for  Fattening  and  Maintaining  Cattle. — Under  the  above  heading, 
Dr.  D.  Griffiths,  in  U.S.  Bulletin  Xo,  74,  p.  24,  writes  as  follow-: — 

Since  the  early  days  when  teaming;  was  much  more  extensively  practised 
than  at  the  present  time,  the  bulk  ot  the  pear  fetKling  in  southern  'l«'xas  lias 
been  done  either  to  maintain  stock  or  to  prepare  them  for  the  market.  While 
feeding  cactus  to  dairy  cows  and  work  oxen  is  common  all  over  the  pear  region, 
the  amount  fed  for  these  purposes  is  insignificant  compared  with  that  used 
for  maint€'nance  and  fattening.  By  far  the  greatest  amount  is  fed  as  an 
emergency  ration  to  keep  cattle  alive  during  a  severe  and  prolonged  drought. 

.  .  .  .  The  rancher  with  small  means  is  often  caught  with  his  cattle 
so  poor  that  he  cannot  think  of  moving  them  to  better  pastures,  even  if  ho 
has  the  means  and  can  find  the  feed 

It  is  in  an  emergency  of  this  kind  that  the  prickly  pear  and  other  forms 
of  cactus  become  a  boon  to  the  rancher.  It  is  owing  to  the  existence  of  the 
prickly  pear  that  the  success  of  the  rancher  in  southern  Texas  is  largely 
due.  A  score  of  ranchers  have  acknowledged  to  tht  writer  during  the  past 
year  that  were  it  not  for  pear  th.y  would  have  to  move  their  cattle  out  of 
the  country  once  every  four  or  five  years  on  account  of  droughts. 
It  is  as  good  at  one  time  as  another,  and  can  be  fed  by  him  at  a  couple  of 
days'  notice  under  any  circumstances,  although  it  is  the  general  belief  that 
it  is  much  more  valuable  in  winter  than  in  summer. 

Pear  as  a  Ration  for  Worling  A  )iiiiials. — This  is  specifically  dealt  with 
at  p.  30  of  U.S.  Bulletin  No.  74  (D.  Griffiths).     Following  are  extracts:— 

The  animals  best  adapted  to  working  on  pear  appear  to  be  oxen.  They 
often  work  for  months  upon  no  othrr  feed  than  dry  grass,  brush,  and 
jirickly  pear  "  Even  now  a  large  numl)er  of  Mexican  wood-choppers  (with 
])ullock  carts)  in  the  extreme  south-western  part  of  Texas  use  no  otiier 
feed  than  pear  and  what  grass  or  browse  the  country  affords.  Often  the 
grass  and  browse  are  very  small  in  quantity.  These  poople  simply  scorch  the 
thorns  off  with  l)rush,  although  many  of  them  do  not  c-ven  go  to  this  trouble, 
as  they  simply  slash  into  the  plants  with  a  machete  enough  to  give  the 
animals  a  start  into  the  clumps. 

A  day  spent  upon  the  market  plaza  at  Laredo  (Tex.)  confirmed  the  state- 
ment which  had  been  often  heard  regarding  the  large  use  made  of  pear  by 
Mexican  wood-choppers.  When  the  men  are  asked  what  they  feed,  the 
rnswer  invariably  is  "nopal''  fprickly  pear).  One,  of  whom  special  inquiry 
was  made,  stated  that  he  was  hauling  wood  30  miles  (round  trip),  making 
two  trips  per  week.  His  loads  averaged  three-fourths  of  a  cord  of  mesquite 
wood.  His  oxen  grazed  very  largely  on  grass  at  that  time,  but  the  greater 
part  of  the  year  they  eot  little  besides  nopal,  the  thorns  being  singed  off  over  a 
brush  fire.     His  team  was  in  good  working  condition. 

Effect  of  Pear  on  Stock:— On  p.  33,  U.S.  Bulletin  Xo.  74,  Dr.  Griffiths 

remarks: — 

The  views  of  ranchers  are  so  much  at  variance  regarding  many  points 
relating  to  cactus  feeding  that  it  is  impossible  to  form  a  definite  opinion 
regarding  many  features  of  the  practice.     There  is  a  comparative  unanimity, 
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however,  upon  many  points.  There  is  need  of  experiments  for  their  verifica- 
tion, for  popular  experiences  and  opinions  are  too  indefinite  and  unsatis- 
factory. 

Stockmen  are  very  generally  agreed  that  pear  should  be  fed  very  gradually 
at  first,  many  claiming  that  a  week  should  elapse  before  a  full  ration  can 
be  safely  fed.  The  reasons  for  this,  however,  will  vary  with  the  individual 
and  the  locality.  Mr.  Sinclair  has  abundant  evidence  that  bloat  is  very 
easily  caused  in  cattle  that  are  not  accustomed  to  the  feed.  Really,  cattle  look 
as  though  they  were  bloated  after  every  feed,  for  the  quantity  eaten  (125  to 
200  lb.  a  day)  is  bound  to  cause  a  large  distention  of  the  stomach ;  but  there 
appears  to  be  no  danger  after  the  animals  have  become  accustomed  to 
eating  it. 

Stock  fed  on  a  full  ration  of  pear  scour  more  or  less  all  of  the  time,  and 
the  injury  from  this  source  is,  ol  course,  very  much  aggravated  if  the  cattle 
receive  rough  treatment.  A  half  ration,  with  some  drier  roughage,  such  as 
sorghum  hay,  or  even  dry  grass  or  browse,  appears  to  produce  less  serious 
effects.  This  condition  could  not  be  otherwise  with  such  sloppy  feed.  It 
occurs  invariably  with  beet  pulp,  and  the  effects  are  probably  very  similar. 

The  condition  of  stock  which  have  received  pear  during  the  winter  appears 
to  be  very  much  better  than  that  of  those  winterea  on  good  dry-grass 
pastures.     Feeders  without  exception  make  this  observation. 

Ranchers  in  Texas  often  lose  a  small  number  of  cattle  from  the  effect  of 
the  accumulation  of  fibre  of  the  pear  in  the  stomach.  This  condition  is  said 
never  to  occur  with  chopped  pear,  but  to  be  common  in  cases  where  a  pear 
burner  or  machete  is  used,  and  still  more  common  in  cattle  which  are  forced 
to  eat  a  large  amount  of  pear  in  short  pastures  during  dry  seasons.  The 
balls  are  said  to  be  made  up  entirely  of  the  fibre  and  spines  of  the  pear. 

No  manner  of  feeding  cactus  j'et  devised,  without  greater  care  than  the 
feeder  is  usually  willing  to  bestow  upon  the  work,  does  away  entirely  with 
the  evil  effect  of  the  spines.  Singeing  with  a  torch  or  brush  is  the  most 
effectual  in  this  regard,  if  sufficient  care  is  taken  by  the  operator.  In 
practice,  however,  very  little  attention  is  paid  to  the  small  spines,  the  effort 
being  to  burn  off  the  distal  three-fourths  of  the  large  ones,  leaving  most  of 
the  small  ones  for  the  stock  to  contend  with.  Indeed,  there  is  a  prejudice — 
whether  weU  founded  or  not  it  has  been  impossible  to  determine — against 
pear  scorched  to  the  extent  necessary  to  ensure  the  removal  of  all  the  small 
spines.  It  is  claimed  that  cattle  scour  much  worse  upon  pear  which  has  been 
excessively  scorched  by  either  torch  or  brush  flame. 

The  question  of  singeing  the  spines  has  been  dealt  with  in  Chat  No.  3 
of  this  series.  Reference  is  also  made  in  the  extensive  section  labelled 
"As  a  Stock  Food,"  at  p.  10  of  Bulletin  78  (1911),  New  Mexico  (E.  O. 
Wooton).     Discussing  the  local  conditions  at  p.  12,  the  writer  says: — 

On  the  stock  ranges  of  New  Mexico  to-day  are  large  qjuantities  of  prickly 
pear  which  have  a  value  as  forage,  and  this  crop  is  especially  valuable  in  the 
times  of  drought  which  visit  all  parts  of  the  State  at  more  or  less  irregular 
intervals.  This  forage,  while  it  is  not  as  good  as  grama  grass,  is  much  better 
than  nothing,  and  in  dry  years  the  feed  is  reduced  to  cactus  or  nothing.  In 
the  past  it  has  been  the  custom  of  stockmen  to  taking  the  "  nothing"  and  let 
the  cactus  remain  where  it  is.  There  have  been  two  or  three  apparently 
sufficient  reasons  for  this,  as  follows :  — First,  the  cattle  are  not  accustomed  to 
eat  the  cacti,  and  would  have  to  be  taught  to  use  it;  second,  when  they  are 
forced  to  take  to  a  cactus  diet  they  are  weak,  and  the  scouring  due  to  the 
large  quantities  of  inorganic  salts  taken  with  this  kind  of  food  is  said  to  still 
further  weaken  them,  thus  increasing  the  loss ;  third,  there  is  some  work  and 
expense  connected  with  the  j)reparation  of  the  cacti  for  use  by  the  stock. 
Since  this  seems  like  putting  more  money  into  a  proposition  which  is  bound 
to  lose  anyhow,  most  of  the  stockmen  sell  off  what  they  can  get  to  walk  off 
the  range,  and  trust  to  luck  that  some  of  the  others  will  pull  through,  and 
pocket  their  losses. 

It  seems  to  the  author  that  a  better  plan  would  be  to  accustom  one's  stock 
to  eating  cactus  as  part  of  the  ration  all  the  time,  thus  obviating  the  first, 
and  to  some  extent,  the  second  difficulty.  And  the  work  necessary  to  accustom 
stock  to  the  practice  would  also  accustom  the  man  to  the  work  and  would 
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necessitate  the  purchase  of  all  needful  tools  or  apparatus.  If  this  were  done 
little  by  little  during  a  period  when  forage  was  normally  abundant,  the 
expense  and  labour  would  hardly  be  felt,  and  the  stock  would  gradually  acquire 
the  habit  and  learn  to  like  the  feed.  Then,  when  the  drought  came,  there 
would  be  little  change  in  the  whole  procedure  except  an  increase  in  the  amount 
of  cactus  fed.  A  small  amount  of  prickly  pear  is  said  to  be  good  for  young 
stock  for  toning  them  up,  especially  if  they  have  been  on  dry  feed  for  a  long 
time'.  Thus,  by  a  small  outlay  for  tools  and  a  little  work,  the  stockman 
would  be  able  to  turn  to  good  use  that  which  is  now  considered  useless  and 
more  or  less  of  a  nuisance. 

Summary  as  to  Fear  Feeding. 

It  will  be  useful  at  this  place  to  give  the  greater  portion  of  the  summary 
of  evidence  in  regard  to  pear  feeding  in  the  United  States,  to  be  found 
at  p.  43  of  U.S.  Bulletin  No.  74  (1905).  It  will  be  found  most  valuable. 
The  farmers  of  south-western  Texas  have  no  doubt  as  to  the  value  of 
prickly  pear  as  cattle-feed,  and  they  go  so  far  as  to  give  a  warning  lest  the 
feeding  operations  should  proceed  so  far  as  to  endanger  the  permanence 
of  the  pear.  We  in  Australia  have  not  got  to  the  stage  when  Ave  can 
display  anxiety  on  this  point,  and  to  what  extent  this  is  because  of  our 
sparser  population  as  compared  with  that  of  Texas  I  do  not  know.  At  all 
events,  I  do  not  think  I  can  be  accused  of  raising  undue  hopes  when  I  ask 
whether  our  landowners  in  pear  country  are  developing  the  feeding  of  i)ear 
\o  stock  to  the  extent  that  they  might.  But  the  matter  is  wrapped  up  in 
the  fact  that  Australian  farmers  must  see  that  they  get  the  best  machines 
and  other  appliances  to  work  the  i)ear.  The  problem  is  quite  diflScult 
enough  without  taking  avoidable  chances. 

Data  secured  from  popular  sources  appear  to  warrant  the  following  con- 
•lusions,  many  of  which  are  reservedly  stated;  it  is  hoped  they  can  be 
experimentally  verified  in  the  near  future: — 

Prickly  pear,  although  poor  in  nutritive  quality,  can  be  fed  to  decided 
advantage  under  several  conditions  and  for  several  purposes: — (1)  To  save 
cattle  during  a  prolonged  drought,  when  other  more  nutritious  feed  is  scarce. 
(2)  To  fatten  cattle,  when  employed  as  a  roughage  with  more  concentrated 
feed.  (3)  When  fed  with  more  concentrated  foods  and  some  hay  or  pasture, 
it  is  a  valuable  accessory  to  the  dairy  ration;  it  supplies  succulence  which 
it  is  diflScult  to  secure  in  semi-arid  regions  in  a  large  part  of  the  year.  (4) 
Oxen  can  be  worked  on  a  ration  consisting  very  largely  of  pear  for  an  indefinite 
period. 

A  full-grown  steer  fed  on  pear  alone  will  consume  from  125  to  200  lb.  daily. 
Mature  steers,  accustomed  to  a  pear  diet,  can  live  in  a  pear  pasture  a  long 
time  without  water.  Oxen  worked  on  pear  drink  water  two  or  three  times  a 
week  in  summer  and  once  a  week  in  winter. 

A  good  milk  ration  of  pear,  with  plenty  of  other  nutritious  feed,  will  consist 
of  from  40  to  70  lb.  of  pear  for  each  animal  a  day. 

Pear,  fed  whole,  especially  when  stock  has  little  else  to  eat,  is  likely  to  form 
fibre  balls  and  kill  a  small  percentage  of  cattle  during  prolonged  feeding. 

Pear,  when  burned,  scours  cattle  much  worse  than  when  it  is  simply  scorched 
enough  to  take  the  thorns  off. 

Prickly  pear  may  be  fed  in  a  variety  of  ways: — (1)  Cattle  accustomed  to 
poar  eat  more  or  less  of  it  during  the  entire  year,  whether  there  is  plenty 
of  other  feed  or  not,  and  with  no  preparation.  (2)  The  thorns  may  be 
scorched  off  with  brush.  (3)  The  thorns  may  be  scorched  off  with  a  gasoline 
torch — a  modified  plumber's  torch.  (4)  The  edges  of  the  joints  may  be  trimmed 
off  with  a  machete  (a  Mexican  knife),  when  stock,  especially  sheep  and  goats, 
gain  access  to  the  pulpy  mass  at  an  advantage.     (5)  The  plants  may  be  piled 
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in  heaps  in  a  field  and  ciiopped  into  small  pieces  with  a  machete.  (6)  The 
whole  pJant  may  be  chopped  into  pieces  i  to  1  inch  long  with  machines 
prepared  for  that  purpose.  (7)  In  some  localities  the  whole  plant  is  steamed 
in  large  vats  to  render  the  spines  innocuous. 

A  cow  with  calf,  fed  with  prickly  pear  alone,  will  lose  flesh  very  ra]»idly. 

Cotton-seed  meal  or  cake  and  cotton-seed  (cotton-seed  is,  of  course,  abun- 
dant in  the  southern  States)  appear  to  be  well  adapted  to  feeding  with  pear. 

Hogs  fatten  well  on  the  fruit  of  prickly  pear,  and  they  take  kindly  to 
a  ration  of  prickly  pear  when  the  thorns  are  properly  singed  oflF. 

Stock  fed  on  prickly  pear  and  cotton-seed  products  are  said  to  suffer  heavy 
shrinkage  on  the  way  to  market. 

Pear  as  feed  for  stock  is  of  sufficient  value  to  warrant  investigations  for 
the  purpose  of  determining — 1.  Its  exact  value  as  food  for  both  man  and 
beast.  2,  The  nature  and  cause  of  the  rapid  fermentation  in  the  chopped 
material.  3.  The  comparative  value  of  different  species.  4.  The  compara- 
tive value  of  old  and  new  growth.  5.  The  exact  influence  upon  quantity  and 
quality  of  milk. 

The  old  woody  stems  are  preferred  by  feeders  to  the  young  joints. 

When  fed  for  succulence,  as  is  the  case  in  dry  weather,  the  young  nopals 
(pears)  are  of  more  value  than  when  a  maintenance  or  fattening  ration  is 
desired. 

Pear  has  been  fed  in  Texas  since  the  early  Spanish  occupation. 

Pear  is  better  feed  from  the  time  that  frost  strikes  it  in  the  fall  (autumn) 
until  it  begins  to  grow  in  the  spring  than  in  other  seasons. 

Cattle  and  working  oxen  will  eat  a  large  ration  of  pear,  properly  prepared, 
when  there  is  an  abundance  of  the  best  of  green  grass  for  them  to  eat. 

Pear  has  a  decided  value  in  toning  up  the  system  of  cattle  that  have  lived 
on  dry  grass  for  several  months.  Two-year-olds  especially  are  benefited  by 
a  partial  ration  of  it  for  a  short  time. 

All  cattle,  sheep,  and  goats  soon  become  accustomed  to  eating  pear.  The 
sound  of  the  pear  machete  or  the  sight  of  smoke  in  the  pastures  where  stock 
are  fed  attracts  the  entire  herd  immediately. 

The  greatest  promise  for  pear  is  in  the  line  of  milk  production.  The  value 
of  the  succulence  for  the  winter  months  will  probably  pay  for  the  propaga- 
tion of  small  acreages  for  this  purpose. 

Burning  with  a  pear-burner  tends  to  kill  out  the  pear  if  close  pasturing 
is  practised  afterwards. 

When  fed  a  fuU  roughage  ration  of  pear,  cattle  scour  more  or  less  all  the 
time.  * 

Inquiry  at  hide  establishments  and  stock  markets  fails  to  reveal  any 
serious  injury  done  by  the  spines  to  commercial  cattle  products,  although  the 
spines  work  into  the  flesh  considerably. 

Cattle  fed  on  pear  chopped  with  a  machete,  and  not  burned,  often  get 
their  mouth  so  full  of  spines  that  after  a  time  they  are  unable  to  eat  at  all. 

The  crushing  action  of  the  chopping  machine  renders  the  spines  innocuous. 

The  pear  has  two  characteristics  which  render  it  especially  valuable  for 
pastures — 1.  It  can  withstahd  long  periods  of  drought  without  injury.  It 
has  limitations,  however,  in  drought  resistance.  It  has  been  severely  injured 
during  some  droughts  within  the  memory  of  the  present  generation.  2.  It  is 
protected  by  spines,  so  that  it  cannot  be  materially  injured  by  over-grazing 
without  artificial  preparation.  A  thornless  pear  in  a  pasture  grazed  the 
entire  year  would  soon  be  exterminated. 

The  destruction  of  the  pear  in  south-western  Texas  would  be  a  severe 
calamity  to  the  stock  industry. 

In  practice,  pear  is  very  seldom  fed  alone.  Even  during  the  severest 
drought  cattle  are  able  to  pick  up  some  old  grass  and  get  a  little  browse  from 
the  abundance  of  brush  that  exists  throughout  the  pear  region.  It  is  seldom 
that  the  Texas  rancher  feeds  it  without  some  cotton-seed  meal,  although  the 
cactus  of  south-western  Colarado  has  usually  been  fed  alone. 

Altogether  the  evidence  suggests  that  feeding  tests  with  prickly  pear 
might  be  conducted  with  advantage  in  New  South  Wales. 
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Production   of  Fourteen  Herds  Compared^ 


•Ear  MS  ON  Bod  all  a  Estate. 


L.  T.  MacINNES,  Dairy  Expert. 

An  interesting  comparison  of  the  results  obtained  from  the  various  herds  on 
the  Bodalla  estate  is  afforded  by  the  figures  given  below.  In  all,  nearly  1,000 
cows  are  milked  in  the  fourteen  herds  on  the  estate,  and  during  the  twelve 
months  just  ended  the  total  production  of  milk  and  of  butter-fat  from  each 
farm  was  recorded,  enabling  the  results  on  each  farm  to  be  compared  with 
the  rest.  The  herds  are  the  result  of  systematic  culling  for  a  number  of 
years,  but  the  cows  are  kept  under  natural  conditions,  no  hand-feeding  being 
adopted  except  with  green  fodder  crops  when  necessary.  The  averages  of 
the  seven  leading  herds  compare  favourably  with  the  best  of  the  herds  tested 
on  the  North  Coast,  but  it  is  unquestionable  that  the  improvement  oi  the 
herds  could  be  greatly  hastened  by  the  individual  testing  of  th»  cows  every 
thirty  days.  The  present  system  of  keeping  records  indicates  the  merit  of 
each  herd,  but  the  value  of  every  unit  in  those  herds  is  not  so  well  known. 
The  testing  of  the  1,000  cows  would  keep  a  tester  going  about  three  weeks 
in  every  month,  but  undoubtedly  it  would  be  profitable. 

As  to  the  results,  the  position  of  the  pure-bred  Friesian  herd  at  the  Home 
Farm  is  as  interesting  as  that  of  the  Grade  Friesians  in  second  place. 

In  the  second  table  is  shown  how  the  milk  from  each  farm  is  disposed  of. 
The  butter-fat  is  ascertained  from  Samples  taken  from  the  bulk  vats  of  milk 
delivered  night  and  morning. 


AvERAGB  Production  per  Cc 

>w  per  Farm  on 

Bodalla  Estate. 

No.  of 

Average 

Average  per  Cow. 

Name  of  Fann. 

»eed. 

Cows  in 
herd. 

lactation 
period. 

Milk. 

Test. 

Fat. 

' 

dav.1. 

lb. 

per  cent. 

lb. 

Home  Farm 

Friesian            

85 

304 

7,468 

3-59 

268-1 

Comerang 

,,         Grade 

87 

'297 

7,143 

3  67 

262-04 

Trunketabella  ... 

Ayrshire           

82 

?S0 

6,836 

3-85 

263-18 

Widgett 

Shorthorn*  Red           ... 

58 

289 

6,315 

3-59 

226-71 

Greenway 

Friesian  and  Ayrshire.. 

74 

276 

6,293 

3-85 

242-28 

Central  Bails     ... 

Shorfchoru  Grade 

80 

2S7 

6,029 

3  85 

23212 

Long  Point 

Guernsey        ,, 

66 

287 

5,831 

397 

231  49 

Greenwood  Park. 

Shorthorn  Roan 

82 

276 

5,46.1 

3-8.I 

207  59 

Bumbo 

Jersey  Grade  ... 

51 

257 

5,109 

4  08 

2U8-45 

Long  Flat 

Ayrshire      „ 

78 

280 

4,848 

3-98 

192-95 

Cooper's  Island... 

>>             »> 

75 

277 

4,789 

3-85 

184-38 

Gannon's  Point... 

Red 

44 

257 

4,735 

3-94 

186-56 

Blind  Neds 

Friesian  Jersey 

62 

300 

4,634 

419 

19416 

Riverview 

Culls  from  all  Farms... 
and  averages 

59 

235 

3,819 

3-75 

14321 

Gr 

280-6 

6,781 

3  8 

221  1 

660 
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Production  of  each  Farm  on  Bodalla  Estate. 


Name  of  Farm. 


Breed. 


Averafre 
No.  of 
Milking 
Cows. 


Averagrei 

No.  ot  1 

I>r.v    I 

Cows.  I 


Total 
Cows. 


Calf 
Milk. 


House 
Milk 
and' 
Sales. 


Factory 
Milk. 


Total 
Milk. 


Bptter- 

fat. 


Home  Farm 
Comerang 
Trunketaliella    . . 
Widuett   .. 
Green  way 
Central  Bails 
Long  Point 
Greenwood  Park, 
Bumbo 
Long  Flat 
Cooper's  Island  . . 
Gannon's  Point.. 
Blind  Neds 
Riverview 


Friesian 

„        Grade 
Ayrshire 
Shorthorn  Red 
Friesian  and  Ayrshire 
Shorthorn  Grade 
Guernsey       ,, 
Shorthorn  Roan 
Jersey  Onule  . . 
Ayrshire  ,,     . . 

"        Red.".         '.'. 
Friedian  Jersey 
Culls  from  all  Farms.. 


lb. 

71 

14 

85 

81,630 

71 

16 

87 

6,260 

«3 

19 

-82 

129,120 

46 

12 

58 

7,730 

56 

18 

74 

4,810 

63 

17 

80 

8,300 

62 

14 

66 

«« 

80 

82 

75,340 

36 

15 

61  - 

60 

18 

78 

&7 

18 

75 

2,220 

31 

IS 

44 

1,840 

51 

11 

62 

88 

21 

59 

Total  Production  of  Estate    . . 


lb. 

3,200 
3,120 
2,460 
2,080 
2,100 
49,990 
2,280 
5,080 
2,080 
2,080 
2,2>50 
2,980 
2,080 
2,080 


lb. 
540,980 
613,090 
429,050 
356,400 
458,780 
424,000 
382,570 
367,580 
258,480 
376,070 
.3.54,710 
203,530 
285,230 
223,230 


lb. 
634,810 
621,470 
560,030 
366,270 
465,690 
482,k90 
384,850 
447,980 
260,500 
378,150 
359,210 
208,350 
287,310 
225,310 


6,682,880 


lb. 
22,789-7 
22,808- 
21,.i84-3 
13,140-1 
17,920-1 
18,568-2 
15,278-5 
17,023-2 
10,630-9 
15,050-4 
13,829-6 

8,209- 
12,038-3 

8,449-1 


217,337-4 


The  United  States  Outlay  on  Progressive 
Agriculture. 

Discussion  on  the  financial  appropriations  for  next  year  was  taking  place  in 
the  Legi.slature  of  the  United  States  at  Washington  when  the  last  advices 
left,  and  the  Newsletter  brings  to  light  the  estimation  in  which  progressive 
agriculture  is  held  in  that  country.  The  original  estimates  framed  by  the 
Department  called  for  a  total  of  about  37,000,000  dollars  for  the  year  l!i21, 
an  increa.se  of  about  3,628,000  dollars  over  the  appropriations  of  the  previous 
year.  But  legislators  are  the  same  the  world  over,  and  the  amount  had  to 
be  cut  down  by  one  item  and  another,  until  at  the  time  the  latest  advices  left 
the  total  had  shrunk  to  32,740,000  dollars. 

If  the  New  South  Wales  publicist  reflects  that  that  seems  a  generous  sum, 
let  him  also  take  account  of  the  fact  that  part  of  these  large  sums  is  paid  as 
subsidies  to  the  agricultural  colleges  situated  in  each  State  of  the  Union,  on 
condition  that  the  colleges  spend  similar  sums  out  of  their  own  or  the  State 
funds  on  research  and  extension  work.  The  amount  so  expended  appears  to 
approximate  another  4,000,000  dollars  annually,  and  does  not  include  the 
enormous  expenditure  of  the  colleges  and  experiment  stations  on  purely 
collegiate  and  educational  work,  so  that  Uncle-  Sara's  total  expenditure  on 
the  advancement  of  primary  production  is  a  tidy  amount,  beside  which  our 
expenditure  in  New  South  Wales  is  very  small  indeed. 


An  Inquiry  about  False  Castor-oil  Plant 
{Datura  stramonium). 

As  it  has  been  noticed  that  this  plant  has  been  largely  stripped  of  its  leaves 
by  stock  during  the  recent  drought,  the  Chief  Inspector  of  Stock  would  be 
glad  to  receive  reports  from  any  stockowners  who  consider  that  they  have 
lost  stock  from  eating  this  plant  during  the  dry  time.  The  seeds  have 
often  been  recorded  as  poisonous  in  other  countries. 
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Suspected  Cases  of  Poisoning  of  Stock. 

The  Correct  Material  and  its  Submission  for  Analysis. 


MAX  HENRY,  M.R.C.V.S.,  B.V.Sc,  Government  Veterinary  Surgeon,  and 
E.  GRIFFITH,  B.Sc,  A.LC,  Assistant  Chemist. 

From  time  to  time  material  is  submitted  to  the  Department  for  the  purpose 
of  analysis  in  connection  with  suspected  cases  of  poisoning  in  stock,  and  not 
infrequently  the  work  of  the  officers  who  have  to  make  the  analysis  is  hampered 
or  unduly  increased  by  the  manner  in  which  this  material  is  forwarded.  In 
such  cases  the  results  are  unsatisfactory  and  disappointing  to  both  parties 
concerned.  It  is  to  prevent  this,  and  at  the  same  time  to  make  it  more  likely 
that  a  successful  result  will  be  obtained  from  the  analysis,  that  the  following 
instructions  are  given. 

In  the  first  place  all  such  material  should  be  forwarded  to  the  Chief 
Inspector  of  Stock,  together  with  a  full  report  of  the  circumstances  surround- 
ing the  mortality.  The  report  should  state  the  class  and  number  of  animals 
dead,  condition  of  the  stock  and  pastures,  nature  of  feed  and  water  supply, 
any  changes  in  the  food,  recent  history  of  the  stock,  symptoms  of  illness  shown 
if  possible,  and  where  a  post-mortem  examination  can  be  made,  the  appearances 
noted. 

Any  possible  complicating  factors,  such  as  recent  dipping  or  drenching, 
poisoning  for  rabbits  and  other  animals,  or  the  use  of  sprays  for  destroying 
plant  parasites  or  plants  should  be  mentioned,  and  the  name  of  the  medica- 
ment or  agent  used  should  be  given. 

A  report  correctly  made  on  these  lines  will  often  give  a  clue  to  the  probable 
cause  of  death,  and  will  certainly  enable  the  veterinary  officer  and  the  chemist 
who  have  to  deal  with  the  matter  to  exclude  many  possible  causes,  and  so 
save  much  time  and  work  in  arriving  at  a  conclusion. 

Every  effort  should  be  made  to  see  that  the  material  is  despatched  with  as 
little  loss  of  time  as  possible  and  by  the  quickest  route ;  the  fresher  it  is  when 
received,  the  more  chance  there  is  of  a  successful  examination,  especially  with 
volatile  poisons  such  as  prussic  acid. 

The  material  should  be  packed  in  clean,  water-tight  bottles  and  jars.  No 
disinfectant  should  be  used,  as  this  introduces  foreign  substances  and  may 
misleatl  the  analyst,  and  the  material  should  not  be  placed  in  water,  alcohol, 
or  any  other  preservatives. 

It  is  better  to  err  on  the  side  of  sending  too  much  than  too  small  an 
amount  of  material,  especially  if  there  is  doubt  as  to  the  nature  of  the  poison, 
since  it  will  have  to  be  divided  into  several  portions  during  analysis. 

It  should  be  recognised  that  different  poisons  are  found  deposited  in 
different  organs,  and  are  not  evenly  distributed  throughout  the  body. 
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The  following  notes  indicate  the  animals  usually  affected  by  different 
poisons,  the  means  by  which  they  may  become  affected,  and  what  portions 
of  the  body  should  be  submitted  for  examination  when  that  particular  poison 
is  suspected : — 

Arsenic. — The  usual  sources  of  the  poison  are  dips  and  drenches,  but  cases 
of  poisoning  occur  from  rat  powders,  smelting  furnaces  (from  the  deposition 
of  arsenic  on  the  pastures  round  the  works),  paint,  from  improper  dosage 
and  from  malicious  poisoning.  The  animals  usually  affected  are  cattle  and 
sheep,  but  horses,  pigs  and  other  animals  may  suffer  at  times. 

For  analysis  the  organs  required  are  parts  of  the  stomach  and  intestinal 
walls  (the  whole  viscera  in  small  animals),  portions  of  the  contents  of 
stomach  and  intestines,  liver,  spleen,  kidneys,  and  the  crop  in  fowls. 

Antimony. — Poisoning  is  usually  due  in  this  case  to  overdosing  with 
condition  powders,  and  the  animals  usually  affected  are  horses.  The  material 
required  is  the  stomach  and  contents,  liver,  spleen,  and  muscle  (about  a  couple 
of  pounds  from  the  thigh  and  chest). 

Copper. — As  a  result  of  overdosing  for  worms  or  from  the  use  of  sprays  in 
the  orchard,  sheep  are  commonly  affected  by  this  poison,  but  any  animal 
may  suffer.  The  organs  required  are  the  stomach  and  contents,  part  of 
intestines  and  contents,  liver,  lungs,  and  kidneys. 

Lead. — Cattle  are  most  affected  by  lead  poisoning  from  their  habit  of 
licking  and  eating  paint,  but  the  effluvia  f  Dom  lead  works  by  impregnating 
herbage  has  been  responsible  for  mortality  in  various  kinds  of  stock. 

For  analysis  the  organs  which  should  preferably  be  submitted  are  the 
liver  and  kidneys,  muscle,  and  bones.  Portion  of  the  contents  of  the 
alimentary  tract  should  also  be  forwarded,  and  the  reticulum  in  cases  of 
chronic  poisoning  in  ruminants. 

Mercury. — Poisoning  from  improper  dosage,  absorption  of  mercury  from 
ointments,  and  uterine  irrigation  occurs  most  commonly  in  cattle,  but  the 
vapour  from  works  and  mines  may  render  the  pastures  poisonous.  The 
materials  required  for  analysis  are  the  kidneys,  liver,  stomach  and  intestines 
and  part  of  contents,  the  crop  in  birds,  and  part  of  the  contents  of  the 
rumen  in  cattle. 

Zinc. — Poisoning  from  this  source  is  rare,  but  may  happen  from  accidental 
administration.    The  materials  required  are  the  faeces,  liver,  kidney,  and  spleen. 

Phosphorus. — A  common  cause  of  poisoning,  owing  to  its  wide  use  as  a 
rat  and  rabbit  poison.  Portions  of  the  stomach  and  intestine  and  their 
contents  should  be  forwarded  with  the  liver,  kidney,  heart,  and  muscles. 
The  gullet  and  gizzard  should  be  forwarded  in  the  case  of  birds. 

Sodium,  Chloride  (common  salt). —  Usually  associated  with  mortality 
among  pigs  and  fowls.  Portions  of  the  injesta  should  be  submitted,  and 
some  of  the  food  last  fed  to  the  animals  or  birds. 

Hydrocyanic  Acid.~Ca.ses  of  poisoning  by  hydrocyanic  acid  (prussic 
acid)  are  most  commonly  due  to  the  consumption  by  stock  of  plants  which 
contain  the  necessary  constiituents  for  forming  the  acid,  but  it  may  occur 


Seft.  2,  1920.]  Agricultiiml  Gazette  of  N.S.W.  653 

from  careless  use  of  cyanides  for  poisoning  opossums.  The  material  required 
is  the  stomach  and  intestines  and  contents  or  portions  of  them,  liver,  blood, 
and  muscle.  Any  suspected  plants  should  also  be  forwarded  in  as  fresh  a 
state  as  possible  and  in  fair  quantity  (1  or  2  lb.). 

Carbolic  Acid,  &c. — Cases  of  poisoning  at  times  occur  when  this  is  used  as 
sheep  dip  or  mange  dressing,  and  from  accidental  administration.  For 
analysis  the  stomach  and  intestines  and  contents,  blood,  liver,  and  urine 
should  be  submitted. 

Opium  and  Morphine. — ^Nlost  connnonly  occurs  in  horses  from  excessive 
dosing  in  cases  of  colic.  The  organs  required  are  the  stomach,  intestines  and 
contents,  liver,  and  urine. 

Stiyclmine. — A  common  cause  of  poisoning  owing  to  its  use  as  a  dog, 
rabbit,  and  crow  poison ;  occasional  accidents  occur  from  overdosing.  The 
organs  required  are  the  stomach  and  contents,  blood,  liver,  kidneys, and  urine. 

Tobacco  and  Nicotine. — Poisoning  from  dips,  washes,  sprays,  and  drenching 
is  not  uncommon,  »nd  is  mostly  seen  in  sheep  and  horses.  The  stomach  and 
contents,  liver,  and  blood  should  be  submitted. 

Turpentine — Poisoning  by  this  means  occasionally  occurs  from  overdosing 
and  improper  administtation.  Forward  the  lungs,  kidneys,  and  stomach  and 
contents. 

Unknoum  Powows.— Many  cases  occur  in  which,  although  poison  is  sus- 
pected, the  owner  is  unable  to  give  any  indication  as  to  the  precise  nature 
of  the  poison.  It  is  safe  to  say  that  very  many  of  these  cases  are  not  due 
to  poisoning  at  all,  but  it  is  often  necessary,  in  order  to  arrive  at  the  cause 
of  dfath,  to  eliminate  the  possibility  of  at  least  the  commoner  poisons  being 
involved. 

In  these  cases  portions  of  the  stomach  and  intestines  (together  with  their 
contents  in  large  animals  and  the  whole  alimentary  tract  in  small  animals  and 
bii-ds)  should  be  forwarded,  together  with  the  liver,  spleen,  kidneys,  and 
portion  of  muscle  and  urine. 

In  the  case  of  small  animals  and  birds,  the  whole  CJircase  should  preferably 
be  sent,  and  the  fullest  jiossible  history  and  description  of  the  nature  of  the 
symptoms  shown.  Wherever  it  is  only  hand-fed  animals  that  are  attacked, 
samples  of  the  feed  should  accompany  the  other  material. 


Vegetable  Gardening  in  September. 

The  Department's  pamphlet  on  vegetable  growing  for  September  is  now 
available,  and  may  be  obtained  free  on  application  to  the  Under  Secretary 
and  Director,  Department  of  Agriculture,  Sydney. 

The  pamphlet  tells  in  a  clear  direct  way  exactly  how  to  set  about  the 
tasks  for  the  month,  and  the  ground  covered  in  its  seven  pages  is 
surprisingly  extensive.  Beside  general  sowing  and  planting  recommendations 
for  September — the  month  for  main  spring  sowings — detailed  instructions 
for  the  raising  of  tomatoes  are  given,  with  numerous  other  hints,  making 
up  a  leaflet  worth  writing  for. 
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The  Control  of  Cattle  Tick** 

Experiments  with  Arsenical  Dipping  Fluids. 


L.  COHEN,  F.C.S. 

During  the  period  of  thirteen  years  that  has  elapsed  since  the  cattle  tick 
(Afargaropus  Anstralis  or  Boophilus  Australis)  first  made  its  presence  felt  in 
the  State  of  New  South  Wales,  the  treatment  of  infested  or  suspected  stock 
with  arsenical  solutions,  together  with  a  system  of  quarantine,  has  been  the 
method  adopted  by  the  Ciovernment  with  a  view  to  the  eradication  of  the  pest. 

Since  the  general  introduction  of  arsenical  dipping  fluids  in  various  parts 
of  the  world,  it  has  been  observed  that  the  original  arsenious  oxide  in  many 
baths  tends  to  become  converted  by  oxidation  into  arsenic  oxide.  This  more 
highly  oxidised  form  of  arsenic  was  understood  to  have  considerably  less 
eflfect  on  the  tick  than  in  its  original  condition,  but  the  experiments  on  the 
subject  cannot  be  said  to  have  established  anything  very  definite  in  regard  to 
the  relative  tick  killing  power  of  the  several  forms. 

The  principal  obstacle  in  the  way  of  experiments  on  ticks  in  New  South 
Wales  is  the  bcarciiy  of  tick-infested  cattle,  but  an  opportunity  arose  in  the 
latter  part  of  191  (5  of  operating  on  a  Queensland  herd,  the  property  of  Mr. 
T.  Campbell,  of  Murwillumbah,  who  was  at  that  time  a  member  of  the  New 
South  Wales  Tick  Advisory  Board.  By  the  courtesy  of  this  gentleman  we 
were  enabled  to  carry  out  experiments  on  his  property,  "  Helen's  Vale," 
Oxenford,  South  Queensland,  in  1916  and  1917,  and  again  in  1920. 

The  conclusions  to  be  drawn  from  the  results  of  this  series  of  experiments 
are : — 

1.  The  Departmental  dipping  formula  contains  more  arsenic  than  is 
required  to  produce  the  best  results. 

2.  The  Departmental  mixture  at  full  arsenical  strength  has  intrinsically 
no  deleterious  ettect  upon  cattle,  including  dairy  cows  in  full  milk. 

3.  Arsenate  up  to  0"3  per  cent,  by  itself,  or  up  to  0*2  per  cent,  combined 
with  0*1  per  cent,  of  arsenite,  has  no  noticeably  injurious  effect  on  cattle. 

4.  Emulsion  is  nob  essential  to  a  dip  fluid,  provided  the  utmost  care  is 
taken  to  ensure  the  thorough  wetting  of  every  portion  of  the  skin  of  the 
beast.  As,  however,  this  is  impracticable  in  routine  eradication  work,  the 
employment  of  emulsion  is  desirable  for  all  ordinary  purposes. 

5.  During  the  second  moult,  ticks  are  able  to  resist  successfully  the  action 
of  arsenical  fluids  at  all  commonly  employed  concentrations. 

6.  Even  at  less  than  half  "  standard  "  arsenical  strength,  the  only  surviving 
ticks  appear  to  be  those  undergoing  the  second  metamorphosis  at  the  time  of 
treatment. 

7.  Arsenate  possesses  appreciable  tick-killing  power,  probably  about  one- 
third  that  of  arsenite. 

8.  Arsenical  fluids  appear  to  act  more  rapidly  in  summer  than  in  winter. 

9.  In  continuous  dipping  for  eradication  purposes,  treatment  in  weaker 
solutions  at  shorter  intervals  appears  to  offer  brighter  prospects  of  success 
than  the  present  method. 

10.  Cattle  leaving  quarantine  might  advantageously  receive  two  dippings 
with  a  four-day  interval  in  a  5  lb.  solution,  instead  of  with  a  five  to  ten-day 
interval  in  an  8  lb.  solution. 

*  Summary  of  a  report  made  available  by  Mr.  S.  T.  D.  Symons,  Chief  Inspector  of  Stock. 


Sept.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  655 


The  Pruning  of  the  Vine* 

I  Continued  from  jtage  126.] 


H.  R  LAFFER. 

f 

TRELLISED   SYSTEMS. 

Tor  simplicity  of  description,  the  systems  of  training  may  be  divided  into 
two  :  those  in  which  the  main  arms  (two  or  more  in  number;  arc  placed  on 
either  side  of  the  stem — usually  termed  espaliers  or  spaliers — and  those  in 
which  the  main  arm  is  placed  on  one  side  of  the  stem  only,  known  as 
cordons. 

In  the  first  instance  the  arms  are  trained  horizontally  upon  the  wires,  right 
and  left  of  the  stem,  and  in  the  simplest  form  there  are  two  arms.  In  certain 
•cases  modificationf?  arc  adopted,  two  or  more  pairs  of  arms  being  obtained 
at  different  levels.  Although  such  modifications  may  not,  from  the  theoretical 
point  of  view,  be  the  best  treatment,  in  practice  they  afford  a  means  of  over- 
•coming  difficulties  in  handling  the  accumulationB  of  growth  from  a  strong 
vine. 

The  objection  raised  against  the  two-armed,  or  spalier,  vine  is  the  possibility 
•of  uneven  sap  distribution,  to  the  uUimate  upsetting  of  the  balance  b^'tween 
the  arms.  This  applies  more  to  those  vines  which  are  trained  with  long 
permanent  arms  than  in  the  simple  forms  of  spaliets,  with  sliort  and  easilv 
renewed  main  arms.  It  follows  that  when  one  arm,  for  some  reason  or  other, 
secures  a  margin  in  the  vitality  of  the  vine  it  will  naturally  use  this  pre- 
ponderance of  vigour  to  the  detriment  of  the  weaker  member.  In  this  way 
the  difference  in  the  vigour  of  two  arms  may  become  more  marked,  to  th»; 
ultimate  failing  of  one  half  of  the  vine. 

When  there  is  but  one  arm,  as  with  the  cordon,  it  represents  but  the  one 
main  channel  for  supply  of  the  sap,  and  therefore  any  fault  in  distribution 
can  only  affect  the  secondary  arms.  It  would  appear  to  be  more  natural  to 
divide  the  crown  of  the  vine  when  training  and  to  develop  the  two-armed 
type.  lu  addition,  this  system  is  more  generally  known  in  Australia  than  the 
cordon,  and  it  is  therefore  more  generally  adopted.  Nevertheless,  the 
cordon  has  many  advantages,  and  where  adopted  has  given  excellent  results. 
It  applies  to  best  advantage  in  the  case  of  vines  growing  upon  rich  soils, 
where  the  nature  of  the  growth  enables  the  main  arms  of  individual  vines 
to  meet. 

Where  trained  as  a  spalier  the  arms  of  the  vines  meet  mid-way,  while  in  the 
cordon  the  one  arm  is  carried  on  until  it  meets  the  stem  of  the  next  vine,  or 
until  limited  by  the  strength  of  the  vine. 

The  same  systems  of  training,  both  spalier  and  cordon,  are  adopted  very 
largelj-  in,  currant  growing.     The  vigour  of  the  Zante  currant  under  normal 
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conditions  of  culture,  or  under  irrigation,  makes  it  imperative  that  a  system 
allowing  of  full  development  of  the  vine  shall  be  adopted.  Thus  we  find 
that  there  is  a  tendency  to  resork  to  double-  and  treble-decked  modifications 
in  order  to  curb  the  vigour  of  this  particular  vine. 

Whether  such  a  practice  is  the  best  in  the  long  run  is  questionable.  The 
simpler  the  construction  of  the  vine  the  better  the  ultimate  results,  and 
if  this  strength  of  the  vine  will  warrant  say  12  feet  of  main  arm  well 
furnished  with  secondary  arms,  it  is  better  to  have  this  built  up  all  on  the 
same  level  than  to  have  the  vines  half  the  distance  apart  with  double-decked 
arms.  The  only  point  to  be  considered  is  that  the  one  lirm  may  take  longer 
to  build  up. 

The  same  systems  may  be  applied  to  strong-growing  table  grapes  in  rich 
soil.  It  is  at  times  asserted  that  the  long  arms  have  been  a  failure,  but 
when  this  has  been  so  it  will  usually  be  found  that  the  failure  is  the  result 
of  one  of  two  f  Ailts  in  construction. 


UAiA 


Fig.  14. — The  Thomery  Spalier,  spur-pruned. 

Firstly,  there  is  a  great  tendency  to  extend  the  arms  too  quickly  from 
year  to  year,  resulting  in  an  excessive  number  of  buds  to  be  nourished.  It 
then  happens  that  the  individual  growths  from  these  buds  are  very  weak,  or 
else  that  a  portion  of  them  fail  to  burst,  leaving  a  poorly-furnished  arm. 
The  secret  of  successful  formation  lies  in  the  establishment  of  a  stout  arm, 
liberally  furnished  with  strong,  vigorous  canes  to  start  the  secondary  arms. 
None  but  a  strong  cane  should  be  used  to  start  a  main  arm,  atid  it  should  be 
so  extended  that  all  the  buds  will  give  rise  to  good-sized  canes. 

The  second  mistake  lies  in  extending  the  length  of  the  arm  to  su#i  a  limit 
that  it  overtaxes  the  ability  of  the  root  system  to  nourish  the  amount  of 
wood  and  fruit  which  it  is  capable  of  carrying.  This  is  a  common  trouble 
in  vines  of  only  ordinary  vigour.  The  trouble  becomes  accentuated  when 
the  sun,  through  lack  of  foliage,  dries  up  the  main  arm,  interrupting  the  free 
flow  of  the  sap.  Weak  or  dead  secondary  arms  ultimately  arise,  and 
frequently  nature  asserts  itself  in  forcing  numerous  water  shoots  from  the 
stem  or  other  healthy  portions  of  the  vine. 

For  these  conditions  modified  forms  of  the  systems  are  used,  having,  as  a 
rule,  short  main  arms,  upon  which  the  fruiting  wood  is  renewed  from  year  to 
year  in  the  form  of  spurs  and  rods. 
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For  general  wine-growing  conditions,  the  short-armed  types  of  training  are 
very  satisfactory,  and  they  adapt  themselves  to  the  majority  of  the  wine 
varieties  of  grape.  Table  grapes,  which  are  generally  grown  under  more 
favourable  conditions  of  soil  and  climate,  may,  by  reason  of  the  greater 
vigour  induced,  be  trained  on  the  more  extended  forms  of  spaliers  and 
cordons.  The  Zante  currant  is  extended  similarly,  even  to  the  extent  of 
creating  more  than  one  set  of  main  arms. 

The  Sultana  vine,  on  the  other  hand,  in  spite  of  its  great  vigour,  does  not 
respond  if  the  main  arms  are  orer-long.  The  system  most  usually  adopted 
for  this  vine  is  to  establish  a  stout  stem,  with  two  short  arms  of  about  15 
inches  in  length,  upon  which  a  number  of  strong  fruiting  rods  are  established 
from  year  to  year,  in  conjunction  with  a  number  t)f  spurs  for  renewal  of 
wood.  Some  growers  entirely  eliminate  the  arms  with  the  Sultana,  and 
have  simply  a  straight  stem,  at  the  summit  of  which  the  fruiting  rods  and 
spurs  are  placed.  This  arrangement  would  appear  to  be  going  to  the 
extreme,  but  nevertheless,  satisfactory  results  are  secured  under  certain 
conditions. 


Fig.  15. — Note  los<  of  space  owing  to  faulty  formation  at  tlie  crown  in  A. 

Thomery  Spalier  System. 

This  system  of  training  is  one'  well  adapted  to  strong-growing  table 
varieties,  or  vines  growing  under  irrigation.  The  typical  vine  consists  of  a 
straight  stem  which  may  be  of  variable  height,  and  wliich  has  at  the  summit 
of  this  stem  two  strong  arms  extending  one  on  either  side  of  the  vine  to 
form  as  near  as  possible  a  perfect  T.  The  length  of  the  arms  is  adapted  to 
the  vigour  of  the  vine  and  the  conditions  under  which  it  may  be  growing. 
Upon  the  main  arms  the  secondary  arms  will  be  distributed  at  even  dis- 
tances, and  upon  these  will  be  placed  the  fruiting  wood.  This  latter  may  be 
in  the  form  of  spurs  only,  or  else  a  combination  of  spurs  and  rods. 

The  use  of  spurs  only  will  be  adapted  to  table  and  other  varieties  which 
bear  satisfactorily  from  the  spur.  The  present  day  practice  in  growing 
Zante  currants  is  to  use  the  spur  rather  than  the  rod,  the  number  of  spurs 
being  increased  to  balance  the  vigour.  When  this  method  is  used  the 
spacing  of  the  secondary  arms  will  be  much  closer  than  for  the  spur  and 
rod ;  roughly  speaking,  6  inches  apart  will  suffice,  but  the  actual  arrange- 
ment rests  largely  with  the  man  who  is  pruning  the  vines. 

When  the  combination  of  spur  and  rod  becomes  necessary  by  reason  of  the 
character  of  the  variety  the  spacing  of  the  secondary  arms  will  be  wider, 
and  here  again  the  ultimate  arrangement  depends  a  good  deal  upon  the  skill 
of  the  pruner.     Fig.  14  illustrates  this  system  of  training. 
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Formation. — As  in  other  systems,  the  foundation  of  the  stem  and  main 
arms  should  not  be  established  from  weak,  spindly  canes.  Assuming 
that  the  young  vine  as  planted  into  the  vineyard  is  a  good,  one-year-old 
rootling,  it  will  be  cut  hard  back  to  a  short  spur  at  time  of  planting,  in  order 
to  secure  one  or  more  strong  canes,  and  to  allow  the  root  system  to 
develop. 

At  the  end  of  the  first  year  the  young  vines  will,  in  most  cases,  be  again 
cut  back  to  a  two-bud  spur.  One  of  the  desirable  objects  of  this  system  is  to 
ensure  that  the  main  arms  come  from  as  near  the  same  level  as  possible^  and 
in  order  to  secure  this  a  certain  amount  of  manipulation  of  young  growth 
becomes  necessary,  by  which  several  buds  are  secured  at  the  same  level. 
From  the  growth  of  these  buds  the  arms  are  established. 

An  impei'fect  form  of  the  system  is  frequently  seen  when  the  arms  are 
started  from  canes  with  an  intei'node  between  them.  The  outcome  of  this 
is  a  more  or  less  pronounced  Y  below  the  level  of  the  wire  instead  of  a  T, 
which  may  ultimately  act  to  the  detriment  of  one  or  other  .of  the  arms. 
<See  Fig.  15.) 


Fig.  16. — Showing;  manlpuiatlon  of  young  growth  to  secure  buds  close  together  as  in  C, 
and  the  two  canes  being  trained  in  D  to  form  the  miin  arms. 

The  mode  of  procedure  is  as  follows  : — A  good  strong  young  cane  is  trained 
vertically  in  the  spring,  and  when  it  is  about  three  or  four  internodes  above 
the  wire  which  indicates  the  height  of  the  stem  the  tip  is  broken  off  above 
a  bud  which  is  just  below  the  wire.  In  the  course  of  a  week  or  so  the 
terminal  bud  remaining  begins  to  grow  another  shoot,  and  when  this  is  an 
inch  or  so  in  length  it  is  again  pinched  back.  This  treatment  results  in  a 
number  of  buds  being  established  very  much  on  the  same  level.  The  normal 
growth  is  now  allowed  to  proceed  throughout  the  growing  period. 

At  the  next  pruning  the  stem  is  tied  vertically  and  firmly  to  the  wire.  In 
the  spring  two  or  more  canes  will  start  from  about  the  same  level,  and 
may  be  trained  on  either  side  along  the  wire.  (See  Fig.  16.)  These  canes 
should  be  carefully  trained  along  the  wire  throughout  the  season,  keeping 
useless  growth  thinned  out  in  order  to  foster  the  strength  of  the  main  canes. 

At  pruning,  in  the  following  winter,  the  two  main  canes  should  be 
shortened  back  according  to  the  vigour  of  the  vine.  A  common  mistake  of 
pruners  is  to  make  these  arms  too  long  in  the  first  year,  the  effect  being  to 
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cause  a  weakening  of  the  individual  canes  in  the  next  season,  for  the  reason- 
that  there  are  too  many  buds  to  nourish.  A  further  defect  frequently 
results,  in  that  the  buds  near  the  base  of  the  arms  may  fail  to  burst  and 
those  at  the  extremities  become  over-strong. 

The  result  to  be  de'^ired  is  a  strong  cane  from  every  bud  left  upon  the  arms. 
In  all  cases  the  terminal  bud  should  be  left  underneath  and  a  full  internode 
should  be  left  for  tying  to  the  wire.  In  general  2  feet  to  2  feet  6  inches 
should  be  long  enough.     (See  Fig.  17.) 

The  vine  now  consists  of  a  T-head  forming  two  aruis,  and  upon  each  arm 
several  strong  canes,  with  a  vigorous  one  from  the  terminal  bud  which  is  to 
be  used  in  the  extension  of  the  maui  arm.  The  vine  will  now  be  producing 
fruit,  though  it  is  not  wise  to  allow  over-production  at  this  stage  with 
consequent  weakening  of  growth. 


Fig.   17. — Three  stages  in  [ormatian  of  Thomery  Spalier. 


The  next  step  is  to  establish  spurs  for  secondary  ai-ms  at  regular  intervals, 
and  the  distance  of  spacing  will  depend  on  whether  the  vine  is  to  be  spur  or 
rod  pruned  in  the  future.  If  only  spurs  are  to  be  established  they  may  be 
placed  approximately  6  inches  apart,  but  if  rods  are  to  be  employed  double 
that  distance  will  be  needed. 

Accordingly  the  lateral  canes  are  utilised  to  the  best  advantage,  while 
the  terminal  ones  will  be  shortened  back  according  to  vigour  for  the 
extension  of  the  arms,  say,  to  a  further  2  feet  in  strong  vines,  again 
leaving  the  terminal  bud  underneath. 

When  establishing  the  spurs  which  are  to  form  the  secondary  arms, 
it  is  not  advisable  to  place  them  too  close  to  the  base  of  the  main  arm. 
The  general  rule  is  to  have  the  first  ones  about  9  to  12  inches  from 
the  centre  of  the  vine,  thereby  insuring  a  more  even  distribution  of  the 
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growth.  The  tendency  is  for  spurs  which  are  placed  closer  than  this  to 
Absorb  too  much  sap  and  to  become  over-strong  in  relation  to  the  growth 
further  along  the  arm. 

The  foundation  of  the  vine  is  now  well  established,  and  it  is  simply  a 
matter  of  extending  the  arms  from  year  to  year  so  far  as  the  vigour  of  the 
vine  will  permit.  At  the  next  season's  pruning  the  first  thing  to  be  done  is 
the  renewal  of  the  fruiting  wood  on  the  base  portion  of  the  arm.  If  the  vine 
is  spur-pruned  it  is  merely  a  matter  of  renewing  the  spurs  by  reducing  the 
most  suitable  canes  to  two-bud  spurs.  Should  the  variety  be  a  rod-pruned 
one  the  two  growths  developing  from  the  old  spurs  will  be  converted — the 
lower  one  into  a  new  spur  and  the  upper  into  a  rod.  The  latter  will,  in 
general,  be  tied  down  to  the  wire  by  the  terminal  internode  which  has  been 
cut  through  the  base  of  the  bud. 

The  canes  on  the  previous  year's  extension  will  be  spurred  similarly  to 
the  preceding  portion,  thereby  establishing  a  further  number  of  secondary 
axms.  The  terminal  canes  will  be  used  to  extend  the  arms  to  a  greater 
length. 

This  process  continues  until  the  full  extent  of  the  arms  has  *been  reached, 
and  finally  each  arm  is  terminated  by  a  spur. 

Annual  Pruning. — According  as  the  vine  is  spur  or  rod  pruned,  the 
annual  treatment  is  on  recognised  lines.  Provided  the  vigour  of  the  vine  is 
normal  there  should  be  no  difficulty.  The  spurs  in  either  case  will  be 
selected  from  such  canes  as  will  contribute  to  the  shape  of  the  vine,  and  at 
the  same  time  keep  the  secondary  arms  as  short  as  possible.  The  rods,  being 
for  purpose  of  fruiting  only,  may  be  placed  anywhere,  provided  that  they  are 
fruit-bearing  wood. 

The  ideal  arrangement  is  to  form  the  new  spur  from  the  lowest  suitable 
cane,  and  the  rod  from  the  upper,  but  this  cannot  always  be  attained.  The 
spur  must  have  preference  over  the  rod  if  it  is  impossible  to  secure  both,  and 
for  the  time  being  a  rod  may  be  secured,  if  need  be,  from  a  cane  on  the  old 
rod.  All  water  shoots  growing  upbn  the  stem  or  arms  should,  if  possible,  be 
disbudded  in  the  spring,  and  failing  this  they  must  be  cleanly  cut  out  at 
the  winter  pruning. 

As  the  vine  becomes  old  the  secondary  arms  will  probably  need  renewal 
by  the  use  of  suitable  water  shoots  which  may  arise  from  time  to  time.  The 
vigour  of  the  vine  should  be  maintained,  and  weakening  from  over-production 
should  be  specially  avoided.  In  the  case  of  rod-pruned  vines,  where  excessive 
weakness  is  evident  the  rods  should  be  dispensed  with  for  one  or  more  seasons, 
enabling  the  normal  development  of  wood  to  be  renewed. 

Multiple-armed  Spaliers. 

The  necessity  for  more  than  one  pair  of  arms  may  arise  in  certain  circum- 
stances, and  necessarily  implies  great  vigour  of  growth  in  the  vines.  It  is 
confined,  for  the  greater  part,  to  strong  vines  grown  under  irrigation,  such  as 
the  Zante  currant,  or  other  strong  vines  growing  under  natural  rainfall  on 
rich  sods. 
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In  the  first  place  a  high  trellis-work  is  needed,  with  wires  at  lieights  suited 
to  the  scheme  to  be  adopted.  The  young  vine  must  have  a  strong  start,  and 
a  stout  cane  will  be  tied  vertically  to  the  trellis  wires.  The  principal  point 
to  achieve  at  the  outset  is  the  production  of  a  number  of  strong  canes  at 
levels  which  will  coincide  with  the  levels  of  the  wires.  It  l)ecomes  impossible 
to  insure  that  each  pair  arises  at  the  same  level,  and  therefore  the  best 
possible  arrangement  must  be  matle. 

From  the  vertical  stem  the  most  suitable  canes  are  trained  on  the  various 
wires,  shortening  them  according  to  the  strength  of  the  vine.  In  other 
respects,  once  the  first  section  is  established,  extension  of  the  several  arms  is 
on  lines  similar  to  the  Tbomery  spalier.  Greater  precautions  may  have  to  be 
observed  owing  to  the  multiplicity  of  arms,  and  every  cai-e  must  be  taken  to 
see  that  tlie  strength  of  the  vine  is  not  overtaxed. 

With  regard  to  the  annual  pruning,  practically  the  same  remarks  apply  as 
ill  the  simple  spalier  type.  Indications  of  permanent  weakness  in  the  old 
vine  are  remedied  by  the  removal  of  one  or  more  pairs  of  the  arms. 

The  main  objection  to  the  multiple-arms  types  of  tiaining  is  that  the  top 
arms  overshadow  the  lower  ones  witli  possibly  some  disadvantage  to  the  fruit 
on  the  latter.  8ome  of  the  best  currant  vineyards  on  the  Murray  are  single- 
armed  types  (spaliers  and  coi'dons)  and,  as  mature  vines,  they  are  very 
productive. 

(7'o  be  continued.) 


Hay  that  contained  Stink  Grass 
{Eragrostis  major  Host). 

DuKiXG  an  investigation  by  a  veterinary  officer  into  mortality  among 
cattle  in  the  Hunter  Valley,  certain  hay  came  under  suspicion.  Among 
other  plants  the  hay  contaiiied  a  grass  identified  as  above  by  the  Government 
Botanist  (Mr.  J.  H.  Maiden),  who  drew  attention  to  his  article  on  the  grass 
in  the  Agricultural  Gazette  for  July,  1912.  The  possibility  of  this  grass  being 
involvetl  in  the  mortality  had  to  be  considered,  and  further  inquiry  in  the 
neighbourhood  revealed  the  fact  that  one  farmer  had  been  feeding  some  of 
his  cattle  for  some  weeks  on  hay  made  entirely  from  this  grass  without  ill 
effects.  Although  the  grass  has  a  very  disagreeable  odour  when  fresh,  it 
nn)stly  disappears  in  the  hay.  The  hay  is,  perhaps,  not  of  very  superior 
quality,  but  is  not  to  be  despised  in  carrying  stock  through  a  drought 
period.— S.  T.  D.  Symons,  M.R.C.  V.S. 


The  Mexican  Apple. 

The  little  paragraph  on  the  above  subject  in  the  August  issue  of  the 
Agricultural  Gazette  drew  about  ten  times  as  many  inquiries  for  plants  as  the 
DepartmeLt  could  possibly  supply.     The  offer  is  now  withdrawn. 
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To  Utilise  Erosted  Maize  for  Stock-feed. 

**  We  are  desirous  of  stacking  for  stock  feeding  through  the  winter  a  crop  of 
maize,  which  had  cobs  in  the  milky  stage  when  the  whole  crop  was  badly 
frosted.  One  stack  already  in  the  shed  is  sweating  and  heating  badly.  Any 
information  would  be  welcomed,  whereby  the  maize  could  be  saved  for 
feeding  stock." 

The  foregoing  occurred  in  a  letter  addressed  by  an  Inverell  correspondent 
to  the  Department  recently.  The  Chief  Inspector  of  Agriculture  remarked,, 
in  reply,  that  maize  that  has  been  frosted  should  be  cut  at  once,  and  allowed 
to  cure  in  the  field  in  stooks  of  about  ten  to  fifteen  bundles  for  one  to  two 
months.     The  cobs  should  then  be  husked  from  the  stalks  before  stacking. 

In  this  particular  case,  the  farmer  should  husk  out  all  the  cobs  from  the 
stalks  in  the  field,  cut  and  tie  the  stalks  into  bundles  of  about  twenty  stalks,. 
put  up  the  bundles  into  stooks  in  the  field,  and  leave  them  there  until  dry 
enough  to  stack.  This  would  not  take  more  than  a  few  weeks  in  a  dry 
autumn  and  winter.  In  a  very  wet  winter  the  stalks  might  never,  of  course, 
be  fit  to  bring  in,  but  in  such  a  case  they  would  not  be  so  badly  needed  as  feed.^ 

This  method  of  harvesting  maize  in  the  dough  stage  to  obtain  both  grain 
and  fo^lder  (even  when  the  crop  is  not  frosted)  cannot  be  too  strongly  urged 
for  the  Inverell  and  Northern  Tableland  districts,  where  the  autumns  are 
usually  dry,  and  rough  winter  feed  for  cattle  is  often  scarce. 

Considerable  care  must  be  exercised,  even  after  the  removal  of  the  cobs,  in 
determining  the  fitness  of  the  fodder  for  stacking,  in  order  to  avoid  heating 
or  spoilage.  A  mixture  of  one  part  of  air-slakea  lime  to  three  parts  of  fine 
salt,  distributed  as  evenly  as  possible  throughout  the  stack  as  it  is  being  put 
up,  at  the  rate  of  10  or  15  lb.  of  the  mixture  to  each  ton  of  fodder,  will 
prevent  a  certain  amount  of  spoilage  without  affecting  the  palatability  of  the 
fodder.  Practically  nothing  can  be  done  for  fodder  when  it  has  actually 
gone  far  through  heating. 


Protection  of  Honey- yielding  Trees. 

The  advantage  to  be  gained  by  apiarists  combining  in  bee-keeping  localities 
to  prevent  indiscriminate  ringbarking  on  leasehold  land  «,nd  other  Crown 
land  is  evident.  Very  commonly  it  is  the  best  honey  trees  that  are 
destroyed,  while  useless  timber  is  left  to  comply  with  the  conditions  imposed 
by  the  Lands  Department.  In  several  districts  where  apiarists  have  com- 
bined to  protect  themselves,  applicatioB  has  been  made  to  the  Lands  Depart- 
ment for  preference  to  honey  trees  to  be  ensured  on  land  being  thrown  open 
for  leasehold,  and  this  has  been  granted.  Sometimes  a  man  has  been 
sent  by  local  apiarists  during  ringbarking  operations  to  see  that  the  work  wa& 
carried  out  according  to  the  conditions.  In  the  first  week's  ojierations  in 
one  particular  area,  several  leaseholders  were  reported  and  subsequently 
fined.  Needless  to  say,  the  whole  locality  benefited  by  the  foresight  of  the 
local  apiarists.  Apiarists  should  see  that  good  honey  trees  are  protected  on 
all  forest  areas  and  reserves.  When  a  number  of  good  trees  are  left  on  the 
land,  an  improvement  for  both  the  grazier  and  the  apiarist  is  the  lesalt. 
The  conditions  under  which  land  is  to  be  leased  are  defined  before  the  land 
is  made  available,  and  bee-keepers  and  the  general  public  should  protect  tbeir 
rights  by  assisting  the  Lands  Department  to  see  that  the  conditions  are 
observed,  and,  if  not,  that  the  case  is  reported,  so  that  the  best  timber  may 
not  be  destroyed. — W.  A.  Goodacre,  Senior  Apiary  Inspector. 
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Cotton  Growing  in  New  South  Wales^ 


The  high  prices  ruling  as  a  result  of  the.  war  have  brought  this  crop  into 
prominence.  The  industry,  which  in  Australia  is  largely  centred  in  Queens- 
land, has  always  had  its  ups  and  downs,  a  renewal  of  etfort  on  its  behalf 
taking  place  with  an  advance  in  pi-iccs,  but  again  declining  with  a  fall. 

At  the  present  time  there  is  a  serious  world  shortage  of  cotton,  and  prices 
are  up  to  a  higher  level  than  they  have  ever  been  ;  conset^uently  there  has 
been  a  grejit  incentive  to  production  recently  in  Queensland,  where  some 
cotton  has  always  been  grown.  Tlie  Queensland  Department  of  Agriculture 
has  fostered  the  industry  by  supplying  seed  to  growers  in  that  State,  and 
assisting  them  in  the  disposal  of  their  crops  by  making  an  advance  on  seed 
cotton  consigned  to  that  Department  after  deducting  the  expenses  of  treatment. 

Last  seaapn  the  total  amount  paid  to  Queensland  growers  was  over  6d.  per 
lb.  for  seed  cotton,  and  the  Government  has  now  guaranteed  to  advance  to 
growers  in  that  State  5id.  per  lb.  upon  all  seed  cotton  free  from  disease  and 
of  good  quality  grown  prior  to  30th  June,  1922,  provided  that  it  is  consigned 
to  the  Department  of  Agriculture,  lirisbane,  and  delivered  at  the  railway 
station  or  port  nearest  to  the  place  where  it  was  grown.  The  raw  cotton 
will  be  subsetiuently  ginned  and  sold  on  the  owner's  account,  and,  after  paying 
the  expenses,  the  surplus  over  and  above  the  original  b\d.  per  lb.  will  be 
paid  to  the  supplier  of  the  raw  cotton. 

The  Queensland  Department  of  Agriculture  has  now  consented  to  extend 
this  favour  to  New  South  Wales  growers  in  the  northern  part  of  the  State, 
provided  a  certificate  is  sent  with  each  consignment  that  it  is  from  seed 
supplied  b}'  the  Queensland  Department,  and  that  no  cotton  grown  from 
other  seed  is  in  the  immediate  neighbourhood. 

The  Commonwealth  Government  has  also  guaranteed  a  minimum  price  of 
4d.  per  lb.  for  raw  cotton  harvested  in  Australia  during  1920.  A  prondse  has 
also  been  made  to  gu,arantee  a  nunimum  price  for  the  1921  and  1922  crops, 
but  this  price  has  not  yet  been  fixed. 

At  these  prices,  the  cotton  crop  must  be  considered  as  a  profitable  side- 
line on  small  areas  on  many  farms  in  the  northern  part  of  New  South  Wales. 
The  districts  in  which  good  cott<^)n  of  the  upland  varieties  has  been  grown  in 
an  experimental  way  in  this  State  ate  the  North  Coast  (north  of  Sydney), 
and  the  north-western  districts  on  the  main  northern  and  north-western 
railways,  excepting  those  of  the  colder  Northern  Tablelands. 

It  has  been  thought  that  only  the  tropics  are  suited  to  the  pi-oduction  of 
€otton,  but  in  the  United  States  of  America  (which  provides  more  than 
two-thirds  of  the  world's  total  supply)  practically  none  of  the  cotton-growing 
area  lies  within  the  tropics.  In  no  part  of  that  area  are  frosts  unknown 
•during  the  winter — in  fact,  frosts  are  desirable  for  the  upland  varieties,  as 
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they  are  best  treated  as  an  annual  crop,  and  the  cleaning  and  preparation 
of  the  land  for  the  next  crop  is  facilitated  by  frosts,  which  hasten  the 
wilting  and  decaying  of  the  plants  after  harvest. 

In  America  the  area  sown  to  cotton  on  the  average  farm  is  under  10  acres. 
The  Queensland  Department  of  Agriculture  advises  growers  that  10  acres  is 
about  the  limit  which  one  man  can  tend  without  outside  help  at  harvesting 
time,  and  it  is  thought  that  until  he  becomes  efficient  in  harvesting  cotton, 
about  5  or  6  acres  will  be  sufficient  for  a  grower  in  this  State  to  undertake 
at  first.  ' 

Although  yields  of  over  1,500  or  2,000  lb.  of  seed  cotton  per  acre  have  been 
produced  in  Queensland,  an  average  yield  of  1,000  lb.  per  acre  should  be  a 
fair  crop.  At  this  figure  it  is  seen  that  the  gross  return  will  be  something 
about  £25  per  acre.  Of  this  it  may  be  reckoned  (assuming  that  100  lb.  of 
seed  cotton  per  day  can  be  picked)  that  about  £7  or  £8  per  acre  must  be 
deducted  for  cost  of  harvesting. 

The  varieties  most  largely  grown  in  southern  Queensland  are  the  upland 
sorts,  and  it  is  seed  of  these  varieties  that  will  be  most  suitable  for  New 
South  Wales  conditions,  and  which  the  Queensland  Department  can  supply 
on  application. 

Cotton  requires  a  good  start  and  clean  cultivation  to  keep  down  weeds  in 
the  early  stages  of  growth,  but  once  established  it  can  be  reckoned  as  a 
somewhat  drought-resistant  crop,  at  least  requiring  less  rainfall  for  its 
subsequent  growth  than  maize.  Soils  which  will  grow  40  or  more  bushels 
of  maize  per  acre  may  be  relied  on  to  produce  a  good  crop  of  cotton  in 
normal  seasons. 

Treating  the  upland  cotton  as  an  annual,  which  is  recognised  as  the  best 
method  in  most  of  the  cotton-growing  districts  on  average  maize  soils,  the 
rows  should  be  about  3  or  3|  feet  apart.  Owing  to  some  difficulty  in 
obtaining  a  good  stand,  it  is  recommended  that  on  small  areas  seed  should  be 
dropped  5  or  6  inches  apart  in  the  rows  and  later  thinned  to  about  12  or  18 
inches,  the  former  distance  on  the  richer  soils.  This  seeding  (which  can  be 
done  with  the  maize  drill)  requires  10  to  15  lb.  of  seed  per  acre. 

The  time  of  sowing  should  be  about  the  usual  time  for  planting  maize,  or 
a  little  later,  to  ensure  the  ground  being  warmed  up  sufficiently  to  induce 
ready  germination.  Early  in  October  should  be  about  the  most  suitable 
time  in  most  of  the  districts  referred  to,  but  the  latter  half  of  September 
would  be  quite  all  right  on  the  IS  orth  Coast.  Planting  should  be  finished  by 
mid-November. 

Cultivation  should  be  similar  to  that  for  maize,  the  most  important  factor 
being  to  keep  the  crop  clean  and  free  from  weeds  in  the  early  stages  of 
growth. 

Picking  will  begin  for  the  early  sown  crops  about  February,  and  will  con- 
tinue until  frosts  set  in.  ITie  bolls  should  be  allowed  to  open  fully,  and 
picking  should  not  be  commenced  in  the  morning  until  the  d^w  has  com- 
pletely dried  off  the  plants.     The  harvesting   should   not  be  delayed   too 
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long  after  the  bolls  are  open,  or  discoloration  from  sxin  and  rain  will  result. 
For  the  first  few  pickings  there  will  hardly  be  a  full  day's  work  on  a 
6-acre  plot,  but  when  the  crop  is  fully  productive,  an  amateur  should  be  able 
to  pick  at  least  100  lb.  per  day ;  smart  pickers  can  get  up  to  200  lb.  or 
over  per  day  under  favourable  conditions.  With  an  average  yield  of  i,000  lb. 
per  acre,  and  an  average  picking  of  100  lb.  per  day,  a  5  acre  field  will 
require  about  fifty  days'  picking  for  one  man.  With  wet  daj's  and  other  work 
on  the  farm,  this  area  is  suggested  as  sufficient  for  one  man  to  look  after, 
unless  he  can  procure  other  help. 

After  picking,  the  cotton  should  be  exposed  for  a  few  hours  to  the  sun,  in 
order  to  remove  any  excess  of  moisture. 

Compared  with  maize,  it  is  pointed  out  that  although  the  cost  of  harvest- 
ing cotton  is  high,  no  further  treatment  is  required,  while  maize,  of  course, 
has  to  be  husked  and  threshed  before  marketing. 

The  yield  of  lint  (ginned  cotton)  is  usually  about  one-third  that  of  the 
weight  of  seed  cotton  harvested. 

The  value  of  the  cotton-seed  after  the  ginning  process  is  well  recognised 
in  America,  where  the  seed  is  extensively  used  for  the  manufacture  of  cotton- 
seed oil  and  of  cotton-seed  meal,  which  ia  largely  used  as  a  stock-food. 


Bees  Superseding  their  Queens. 

It  was  noted  by  the  presence  of  supersedure  queen  cells  in  a  hive  that  a 
certain  colony  was  about  to  supersede  its  queen.  To  all  outward  appearances 
the  queen  was  all  right,  laying  well  and  keeping  up  the  population  of  the 
colony.  As  she  was  of  pure  Italian  stock,  and  it  was  thought  that  some 
other  condition  not  due  to  the  failing  of  the  queen  might  have  been  the  cause 
of  the  bees  desiring  to  supersede,  it  was  decided  to  give  the  queen  a  chance. 
The  queen  was  removed  and  introduced  to  a  good,  contented  colony  ;  within 
a  fortnight  supersedure  cells  were  noted  there  also.  For  further  test  the 
queen  was  introduced  to  yet  another  colony,  but  within  a  week,  after  laying 
fairly  well,  she  died. 

It  seems  in  this  peculiar  case  that  although  there  was  no  outward  sign  of 
the  failure  of  the  queen,  either  the  bees  or  the  queen  herself  must  have 
anticipated  the  failing.  In  some  casep,  especially  in  accord  with  the 
peculiarities  of  the  season,  good  queens  may  be  superseded,  owing,  it  is 
believed,  to  the  bees  considering  the  queen  not  progressive  enough  in  egg 
laying  to  suit  them.  As  the  work  of  the  queen  is  a  good  deal  regulated  by 
the  condition  of  the  honey  flow,  weather,  &c.,  the  supersedure  of  a  good 
queen  is  really  due  to  some  peculiarity  of  the  season,  A  little  stinmlating 
feed  given  regulai-ly  at  such  times  when  supersedure  and  balling  queens  is 
prevalent  is  recommended.  Above  all,  do  not  interfere  with  the  colonies 
more  than  is  absolutely  necessary, — W.  A,  Goodacre,  Senior  Apiary 
Inspector, 
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A  Combined  Productive  and  Queen-raising 

Hive* 


\V.  A.  GOODACRE,  Senior  Apiary  Inspector. 

Experiments  have  been  carried  out  at  the  Government  Apiary  with  a 
"  combined "  hive  that  will  not  alter  the  system  and  management  of  the 
standard  hive  for  productive  purposes,  but  will  yet  enable  a  nucleus  hivo 
for  queen-raising  purposes  to  be  incorporated  with  it.  The  hive,  as  it 
appears  on  completion,  is  shown  in  Fig.  1.  It  has  been  proved  in  America 
and  in  New  South  Wales  that  queens  can  be  raised  successfully  by  having 
nuclei  on  top  of  a  populous  colony,  provided  they  have  indirect  com- 
munication with  the  colony.  Jn  the  hive  illustrated  the  nuclei  are  situated 
at  the  rear.  Necessary  indirect  communication  is  allowed,  yet  botli  classes 
of  work — production  and  queeii-raising — can  be  carried  on  separately  without 
interruption  to  either.  The  communication  is  allowed  through  what  would^ 
in  the  ordinary  way,  be  the  end-board  of  a  super,  but  which  is  replaced  in 

this  hive  by  a  hollow  division,, 
situated  between  the  super  and 
the  projecting  part  used  for 
queen-raising,  and  actually  form- 
ing a  passage  or  ante-room  fco 
lx)th.  The  frames  in  the  queen- 
raising  portion  and  the  super  are- 
interchangeable.  The  success 
attending  the  use  of  the  hive 
has  been  considered  sufficient  to 
warrant  its  introduction  to  the 
practical  apiarist,  who  should 
find  it  convenient  when  wisbing- 
to  raise  a  number  of  queens 
for  his  own  use,  or  to  start  nuclei  for  increase. 

Apart  from  such  work,  the  hive  may  be  found  to  simplify  the  introduction 
of  queens  to  the  parent  colony,  and  tend,  too,  to  minimise  swarming.  By 
use  of  the  combined  hive,  the  bees  in  the  super  and  in  the  queen-raising 
portions  can  be  given  direct  or  indirect  communication,  or  completely" 
separated  at  will.  The  nucleus  colonies  receive  some  benefit  even  when 
separated,  provided  wire  cloth  is  used  instead  of  excluder  on  the  nuclei  side,  f  or 
the  bees  will  receive  the  heat  from  the  populous  colony — an  advantage  when 
raising  queens  or  starting  up  nuclei,  as  a  practical  apiarist  will  understand. 

The  nuclei  colonies  are  formed  in  the  usual  way,  and  for  a  start  it  is 
advisable  to  prevent  communication  with  wire  cloth  as  mentioned.  In  our 
own  experiments  the  nucleus  colony  received  the  desired  support  from  the^ 
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Fig.  1. — Combined  hive  as  it  appears  wlien  completed. 

The  projecting  portion  at  tlie  riglit  is 

used  for  queen-ralslng. 
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populous  colony.  Work  with  the  nuoleus  does  not  to  any  extent  interfere 
with  the  populous  colony,  and  all  the  bees  having  the  same  colony  odour  they 
can  be  united  at  any  time.  The  colonies  selected  for  the  combined  scheme 
should  be  populous.  The  best  time  for  raising  queens  is  naturally  when  the 
colonies  are  contented  and  progressive. 

Construction  of  the  Combining  Portion. 

Figure  2  shows  the  combining  portion  of  the  hive  in  process  of  construc- 
tion ;  it  is  half  an  inch  short  of  being  double  the  lofigth  of  an  ideal  super, 
and  its  depth  may  be  that  of  either  an  ideal  super  or  a  half-depth  super. 
The  left  half  of  this  portion  is  set  in  the  body  of  the  hive,  and  forms  an 
ordinary  super,  and  the  right  half  projects  as  shown  in  Fig.   1. 

The  top  centre  cross-bar  is  2  inches  deep  and  1}  inches  wide  on  its  upper 
surface.  (The  necessity  for  a  slight  tapering  from  upper  to  under  surface 
will  be  apparent  presently).     Tlie  upper  surface  of  this  cross-bar  and  the 


Fig.  2. — CombiniDg  portion  of  the  hive  in  process  ot  construction,  with  cross-bars  which  subsequently 
form  the  floor  and  ceiling  of  passage  between  queen-raising  portion  and  hive  proper. 

upper  edges  of  both  ends  of  the  combining  portion  are  rabbeted  to  receive 
the  lugs  of  the  frames.  When  the  top  cross-bar  is  nailed  in  position,  it 
should  be  possible  to  put  frames  in  each  half  of  the  portion  under  construc- 
tion, and  the  whole  should  have  the  appearance  of  two  supers  placed  end  on. 

The  bottom  cross-bar  is  1  inch  square ;  it  is  nailed  directly  beneath  the  top 
<5ross-bar,  and  flush  with  the  bottom  of  the  structure.  These  cross-bars  sub- 
sequently form  the  floor  and  ceiling  respectively  of  the  communication  passage 
between  the  two  sections  of  the  combining  portion.  Dividing  the  portion  to 
be  used  for  queen-raising  is  a  piece  of  three-ply  wood,  which  Fig.  2  shows  just 
about  to  be  slipped  into  the  grooves  sawn  in  the  end  and  in  the  cross-bars. 

In  Fig.  3  is  illustrated  the  construction  of  the  communication  passage 
:tnentioned  ;  it  presents  the  opposite  view  to  Fig.  2,  the  side  marked  A  facing 
the  end  of  the  supplementary  portion  at  the  reader's  left  in  Fig.  2.  A  and  B 
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(B  in  two  parts)  are  pieces  of  three-ply  wood  cut  as  shown  in  Fig.  4,  and 
fixed  to  the  bottom  cross-bar  with  leather  or  metal  hinges.  As  the  figure 
indicates,  these  sides  may  be  closed  and  fastened  with  small  metal  catches. 
The  necessity  for  the  slight  tapering  from  upper  to  under  surface  of  the  top 
cross-bar  will  now  be  obvious ;  the  lower  cross-bar  is  the  narrower  of  the  two, 
and  the  tapering  of  the  top  cross-bar  enables  tlie  hinged  sides  to  come  flat 
against  it. 

Arrived  at  the  stage  of  construction  now  pictured,  the  combining  portion 
only  lacks  covers  and  bottom-board  for  the  queen-raising  half.  Covers  in  the 
shape  of  a  piece  of  board  for  each  compartment  may  be  fixed  when  the 
supplementary  structure  is  embodied  with  the  main  hive  as  illustrated  in 
Fig.  1.  In  making  the  bottom  board  for  the  queen-raising  portion,  a  1-inch 
entrance  should  be  allowed  in  the  corners  farthest  from  the  main  colony.  If 
necessary,  this  portion  may  be  supported  in  some  way. 


Fig.  3. — Showing  construction  of  communication  passage  and  strips  of  queen  excluder  in  position. 


A 


Fig.  4. 


-Sliowing  metliod  of  cutting  tli3  liinged  pieces  of  tliree-piy  wood  wliicb  form  tlie  sides 
cf  tlie  communication  passage. 


The  nucleus  colonies  are  formed  in  the  usual  manner,  either  from  the 
parent  colony  or  from  other  colonies  ;  three  frames  in  each  nucleus  will  be 
suflBcient  and  will  give  good  communication  in  an  eight-frame  super.  At  the 
beginning  it  is  best  to  prevent  communication.  This  can  be  done  on  the 
nuclei  side,  but  after  the  bees  settle  down  to  their  work  the  excluder  can  be 
exposed  and  communication  given. 

I  have  tried  other  methods  of  giving  communication,  such  as  by  bare 
double  excluders,  and  the  colonies  were  supported  all  right  and  the  cells 
hatched  freely,  but  the  bees  were  very  excited  and  in  most  cases  balled  the 
young  queens.  Direct  communication,  so  far  as  our  tests  when  raising  young 
queens  indicated,  should  be  avoided. 
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Root  Rot  of  Fruit  Trees  due  to 

Ar  mill  aria  mellea. 


W.  A.   BIRMINGHAM,  Biologist's  Assistant. 

One  cause  of  root  r'ot  in  many  fruit  trees  is  the  "honey  fungus  " — Armillaria 
mellea.  It  is  a  disease  existing  without  any  marked  symptoms  as  far  as  the 
top  of  the  tree  is  concerned,  at  least  until  the  fungus  has  obtained  such  a 
strong  hold  on  the  butt  and  root-system  as  to  be  almost  beyond  treatment. 

This  fungus  belongs  to  the  botanical  family  Agaricacese,  of  which  the 
mushroom  is  a  common  type.  There  is  probably  no  fungus  more  destructive 
than  Armillaria  mellea.  It  is  found  in  abundance  in  Europe  and  America, 
and  appears  to  be  wide-spread  in  certain  parts  of  New  .South  Wales. 

The  Appearance  of  Diseased  Trees. 

In  citrus  trees  the  grower's  attention  is  at  first  drawn  to  the  sickly  yellow 
appearance  of  the  foliage  and  the  dying  out  of  certain  branches.  When  in 
an  advanced  stage  the  trees  usually  set  very  heavy  crops.  If  the  soil  be 
removed  from  around  the  butt  and  the  main  roots  exposed,  trees  attacked  by 
the  fungus  will  show  a  rotten  condition  of  the  bark  at  and  below  the  ground 
line.  The  bark  can  readily  be  peeled  away,  exposing  the  white  fungus 
lying  between  the  bark  and  wood.  Affected  roots  will  show  slightly  wavy 
strands,  dark  brown  to  black  in  colour,  running  along  the  surface  (Fig.  1). 
These  bootlace-like  strands,  or  rhizomorphs,  do  not  become  free  from  the  bark 
as  they  do  in  the  case  of  pome  and  stone  fruit  trees.  They  may  travel  along 
the  roots  to  the  extremities  and  th'^re  reach  and  attach  themselves  to  the 
roots  of  adjacent  trees  which  come  in  contact  with  them. 

Toadstools  may  arise  at  the  base  of  the  tree  in  autumn  (Fig.  2),  which  in 
form  resemble  the  common  mushroom;  they  are  the  spore-bearing  organs  of 
the  fungus.  These  spore  bodies  are  usually  produced  in  clusters.  The  cap 
of  the  toadstool  is  from  2  to  6  inch(!s  broad,  and  is  Vjorne  upon  a  central  stalk 
4  to  6  inches  long.  The  stem  is  yellowish  in  colour  above,  but  usually  brown 
below,  with  a  more  or  less  persistent  collar  or  annulus.  The  cap  varies 
from  convex  to  slightly  conical.  It  is  yellow  to  orange-brown  in  colour,  hence 
the  name  honey  fungus,  the  centre  of  the  cap  when  younger  being  often 
covered  with  small  brown  or  sooty  scales.  On  the  underside  of  the  cap  are 
white  or  slightly  discoloured  gills,  distinct  from  one  another  and  slightly 
running  down  the  stem. 

The  growth  and  effect  of  the  fungus  on  pome  and  stone  fruit  trees  is 
similar  to  that  in  citrus  trees,  with  the  exception  that  in  the  case  of  the  two 
former,  the  bootlace  or  rhizomorph  stage  is  isolated  from  the  bark,  and 
is  found  running  over  the  surface  of  the  roots  (Fig.  3). 


-670 


Agricultural  Gazette'  of  N.S.W. 


[Seft.  2,  1920. 


:  ■*  o  C  e  O 

fsll=f£-f 

j  j;  ID  u  n  „  - 


o  o 


:  ;-.  c      s 

3  -B  A  •-  i       ^   ^ 

:  S  _  »  c  s 


O.  -"O  01  tS 


-^  c! 


:  $  P  5  fc 


.2-° 


c  o  ^  , 

rt  o  ?*o   .2  o 


Sep.  2,  1920.] 


Agricultural  Gazette  of  N.S.W. 


671 


672  Agricultural  Gazette  of  N.S.W.  [Sept.  2,  1920. 

How  the  Disease  is  Spread. 

The  means  by  which  the  disease  spreads  are  as  follows  : — 

1.  The  fungift,  which  is  a  parasite  on  native  timbers,  is  left  over  on 

stumps  and  in  the  soil  when  the  land  is  cleared  for  planting,  and 
the  young  trees  are  too  often  planted  before  the  pest  has  died  out. 

2.  By  means  of  infected  roots  coming  in  contact  with  the  extremities  of 

adjacent  trees. 

3.  By  means  of  spores,  which  are  shed  from  the  gills  on  the  underside 

of  the  cap  of  the  toadstool  or  sporophore. 

Effect  of  the  Fungus  on  the  Tree. 
The  fine  fungus  threads  penetrate  the  tissues  of  the. root  and  form  a  fungal 
sheet,  resembling  a  sheet  of  tissue  paper,  between  the  wood  and  the  bark 
(Fig.  4).  This  robs  the  root  of  nourishment,  and  prevents  the  rising  of 
nourishment  to  the  stem,  the  i-esult  being  that  the  tree  gradually  perishes. 
The  cutting  off  of  the  sap  supply  produces  a  yellowing  of  the  leaves  and 
prevents  the  manufacture  of  the  food  necessary  for  the  maintenance  of  the 
tree.  The  presence  of  the  fungus  between  the  wood  and  bark  also  prevents 
the  formation  of  new  wood  and  bark  tissue.  In  advanced  cases  the  butt 
of  the  tree  may  be  ringbarked  by  the  fungus. 

Control  Measures. 

It  is  hardly  possible  to  adopt  eflFective  control  measures,  but  it  is  desirable 
that  every  means  possible  be  taken  to  get  rid  of  all  stumps  and  roots  before 
an  orchard  is  set  out.  In  districts  where  the  pest  is  known  to  exist,  newly 
cleared  land  should  be  sown  to  some  grain  or  other  field  crop  (with  the 
exception  of  potatoes,  which  are  susceptible)  for  several  years  previous  to  its 
use  for  orchard  purposes. 

When  a  tree  is  found  in  the  early  stages  of  attack,  the  soil  should  be 
removed  from  the  butt  and  main  roots,  the  diseased  bark  at  the  butt  removed 
with  a  sharp  knife,  and  all  diseased  roots  traced  out  as  far  as  possible  and 
removed.     The  cut  surfaces  should  be  painted  with  bluestone  paste,  made  as 
follows : — 

Sulphate  of  copper  (bluestone)  ...         ...     l^lb. 

Quicklime...  ...  ...  ...  ...     4  „ 

Water        1 J  gals. 

Dissolve  the  bluestone  in  portion  of  the  water  and  the  lime  in  the 
remainder,  and  then  mix  both  together  to  form  the  paste. 

It  is  recommended  that,  when  replacing  the  soil,  a  fair  proportion  of  the 
root-system  be  left  uncovered  (say  one  foot  from  the  butt  all  round)  for  an 
indefinite  period.     All  diseased  material  and  toadstools  should  be  burnt. 

Where  possible  the  affected  trees  should  be  isolated  by  digging  a  trench 
2  feet  deep  around  them,  such  trench  to  be  outside  the  spread  of  the  root- 
systems.  All  soil  removed  in  the  operation  should  be  thrown  on  the  inside 
of  the  quarantined  area.  Trees  found  in  an  advanced  stage  of  the  disease 
.should  be  immediately  removed,  as  they  are  beyond  treatment  and  are  a 
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source  of  infection  to  adjacent  trees.  "When  trees  are  removed  they  should 
be  burnt  on  the  spot,  the  soil  then  turned  over  and  a  generous  dressing  of 
quicklime  provided.  The  area  should  be  allowed  to  remain  unplanted  to 
fruit  trees  for  a  considerable  time  (several  years  if  possible),  and  in 
the  meantime  the  soil  should  be  repeatedly  turned  over  to  the  action  of 
the  sun. 

Where  trees  are  slightly  attacked,  the  lower  branches  should  be  removed 
to  allow  sunlight  to  reach  the  butt  of  the  tree.  This  specially  applies  to 
citrus  trees,  as  shade  and  moisture  favour  the  growth  of  the  fungus.  Some 
growers  use  a  mulch  of  grass  or  other  material  under  the  trees ;  this 
should  be  kept  at  least  a  foot  away  from  the  butt.  Lack  of  drainage  favours 
the  disease,  and  where  it  is  defective  it  should  be  remedied. 

There  is  evidence  that  the  fungus  in  some  cases  works  slowly  ;  so  that  if 
diseased  parts  are  removed  and  the  tree  is  kept  healthy  and  vigorous,  and  is 
subjected  to  good  cultivation  and  manuring,  it  may  last  for  a  long  time. 
There  is  also  evidencathat  the  fungus  makes  rapid  progress  in  wet  seasons. 
This  is  not  so  evident  in  the  appearance  of  the  tree  as  one  would  expect,  but 
it  becomes  so  if  the  wet  years  are  followed  by  drought,  when  the  foliage 
rapidly  becomes  yellow  and  the  tree  collapses  and  dies,  often  just  about  the 
time  the  fruit  is  ready  to  pick.  Several  specifics  have  been  tried  out  by  the 
Department  of  Agriculture  for  the  control  of  this  pest,  but  none  of  those 
used  has  given  much  promise  of  success  up  to  the  time  of  writing. 


To  Rebuild  an  Apiary  depleted  by  Drought. 

The  manner  in  which  a  queen  bee  carries  on  egg-laying  is  partly  governed 
by  outside  conditions,  including  the  supply  of  honey  and  pollen  that  is 
available  for  collection  by  the  bees.  In  the  absence  of  stimulating  conditions 
the  queen  bee  will  often  cease  laying,  or  perhaps  very  little  brood  will  be 
observed.  During  a  dearth  of  honey  in  the  fields  it  is  a  good  plan  in  season 
to  give  a  little  stimulating  food  daily  to  maintain  progress.  The  food  is 
given  inside  the  hive  by  removing  the  cover  and  placing  a  quilt  with  a  hole 
in  the  centre  over  the  frames ;  an  empty  super  is  then  put  on,  and  the  feed 
(which  should  consist  of  sugar  and  warm  water  in  equal  quantities  by  volume, 
stirred  until  the  sugar  is  dissolved)  poured  into  a  container  which  should  be 
accessible  to  the  bees  in  the  empty  super.  Honey  thinned  down  with  water 
would  do  for  feeding,  providing  the  honey  is  from  a  source  where  it  is  known 
there  is  no  disease.  Where  the  number  of  colonies  in  an  apiary  has  been 
depleted  by  a  scarcity  of  feed,  as  perhaps  happened  in  a  good  many  places 
last  season,  the  apiary  can  be  built  up  again  by.  purchasing  a  number  of 
untested  queens  from  a  queen-raising  apiary  about  the  time  when  the 
remaining  colony  or  colonies  again  become  populous  in  the  late  spring. 
Nuclei  can  then  be  formed  for  increase,  the  number  of  nuclei  formed  from 
«ach  hive  depending  upon  the  strength  to  which  the  parent  colony  has  built 
up. — W.  A.  GooDACRE,  Senior  Apiary  Inspector. 
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Poultry  Notes* 

September. 


JAMES  HADLINGTON,  Poultry  Expert. 

The  hatching  season  will  now  be  drawing  to  a  close.  It  will  be  inadvisable 
to  set  more  eggs  after  about  the  ninth  of  this  month,  so  that  the  last  chickens 
will  be  out  on  the  last  day  of  September.  The  reason  for  this  cessation  in 
setting  has  been  stated  so  many  times  that  it  seems  quite  unnecessary  to  go 
over  that  ground  again  at  present.  Beginners  can  accept  this  advice  as 
absolutely  sound — a  fact  which  will  be  attested  to  by  persons  having  had 
experience  with  late  chickens.  It  is  quite  understood  that  concerning  this 
limitation,  the  question  is  likely  to  be  asked  :  Why  so  precise  a  termination  of 
the  hatching  season  ?  The  answer  is  that  even  a  week  or  two  is  found  to  make 
a  very  material  difference  in  the  results  obtained.  In  this  respect  the  point 
between  raising  profitable  and .  unprofitable  stock  is  a  fine  one — especially 
when  large  numbers  are  involved.  For  the  sake  of  beginners,  it  must  be 
reiterated  that  nothing  but  disappointment  is  likely  to  result  from  chickens 
hatched  out  during  the  ensuing  four  months. 

Rearing. 

While  the  hatching  will,  or  should,  finish  this  month,  we  are  still  right  in 
the  middle  of  the  rearing  period.  Chickens  will  be  in  the  brooding  stage 
until  early  in  November,  and  since  September  and  October  are  the  months 
M-hen  the  largest  aggregation  of  chickens  will  be  on  the  farm,  it  follows  that 
that  is  also  the  time  when  the  maximum  troubles  will  be  experienced.  It  has 
already  been  pointed  out  that  disparity  between  the  incubation  and  brooder 
capacity  is  one  of  the  worst  evils  affecting  the  hatching  season,  because  it 
leads  to  congestion,  and  this  is  the  forerunner  of  all  sorts  of  trouble  and  a 
serious  mortality.  The  cause  of  this  mortality  is  not  necessarily  disease, 
although  disease  in  an  epidemic  form  is  often  brought  about  in  this  way, 
the  conditions  being  suitable  for  the  development  and  propagation  c/f  the 
different  organisms  that  cause  disease. 

It  is  well  to  remember  that  when  rearing  chickens  we  are  dealing  with 
very  tender  life,  and  that  if  we  cannot  save  our  chickens  by  preventive 
means  there  is  little  hope  of  being  able  to  do  so  by  medicine. 

What  constitutes  congestion  and  overcrowding  was  dealt  with  in  last 
month's  notes.  However,  let  it  not  be  imagined  that  space  alone  will  prevent 
it,  because  even  with  unlimited  space  the  conditions  may  be  such  as  to  cause  the 
packing  together  which  is  the  worst  form  of  crowding.  To  cite  cases,  the  writer 
has  often  seen  200  to  500  chickens,  six  to  eight  weeks  old,  housed  in  a  large 
shed  or  hen-house,  which,  as  far  as  room  was  concerned,  would  accommodate 
double  that  number.     Owing,  however,  to  the  tendency  of  chickens  to  crowd 
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together  for  company  and  warmch,  disasters  of  the  character  mentioned  above 
have  resulted,  while  their  owners  would  protest  that  the  chickens  had  plenty 
of  space.  Here,  then,  is  a  lesson  that  must  be  learnt  before  successful 
rearing  can  result. 

The  best  plan  is  to  house  chickens  of  this  tender  age  in  much  smaller 
numbers — fifty  to  seventy-five  is  sufficient  for  one  lot — and  this  applies  to  the 
whole  growing  period  until  they  are  removed  to  the  laying  quarters,  when, 
say,  .5  months  okl — and  even  then  tliere  is  still  danger  of  trouble  (particularly 
from  roup)  if  too  many,  say  100,  are  put  together  at  that  age.  Mature  birds 
are  naturally  much  less  susceptible  to  roup  and  other  diseases  of  the  young, 
and  may  be  housed  in  larger  mobs  if  desired.  Thin  out,  spread  out,  give 
more  space — that  should  be  the  mottu  of  poultry-rearers.  Only  in  this  way 
can  we  prevent  the  terrific  wastage  that  is  the  one  great  cause  of  failure  in 
poultry-farming  on  a  commercial  scale. 

Vermin. 

A  sharp  look-out  should  be  kept  for  the  appearance  of  vermin,  and 
particularly  for  head  lice  on  chickens.  When  the  birds  are  seen  to  be 
drooping  without  apparent  cause,  a  search  should  be  made  for  these  par;isites. 
The  slightest  touch  with  salad  oil  is  quite  effective  to  destroy  them,  but  care 
should  be  exercised  not  to  smear  the  chickens  elsewhere  with  oil,  as  is  often 
done. 

Many  operators,  thinking  that  the  treatment  is  too  mild  to  be  effective, 
use  stronger  remedies  (such  as  mercurial  ointments),  ot'  add  kerosene,  turpen- 
tine, «fec.,  to  the  salad  oil.  This  is  not  only  unnecessary  but  dangerous. 
Chickens  are  often  killed  as  a  result  of  these  departures  from  the  advice 
herein  givei). 

Another  common  mistake  made  by  beginners  is  to  spray  the  brooders  and 
chicken-raising  equipment  generally  with  disinfectants  as  a  precautionary 
measure  against  disease — a  precaution  ^which  not  infrequently  brings  about 
troubles  the  birds  would  otherwise  escape.  There  is  sucli  a  thing  as  being 
over-anxious  in  anticipatioa  of  disease.  The  same  thing  applies  to  the  use 
of  disinfectants  and  germicides  put  in  the  drinking  water.  The  point  is 
that  the  operator  should  be  more  concerned  as  to  the  conditions  under  which 
the  chickens  are  being  run  than  with  anticipation  of  disease  with  which  (in 
all  probability)  no  trouble  would  be  experienced  if  the  conditions  were 
good. 

Meat  Meals  or  Concentrates. 

In  last  month's  notes  reference  was  made  to  the  excessive  use  of  meat  meals 
and  concentrates.  Questions  received  on  this  matter  appear  to  indicate  that 
the  methods  of  using  these  are  not  yet  well  understood  by  many.  For  the 
information  of  such  as  are  in  doubt,  it  might  be  stated  that  taking  the 
ordinary  foods  used  for  poultry,  comprising  say,  wheat,  maize,  oats  and 
barley  and  their  meal-products  used  for  the  morning  mash,  together  with 
lucerne  with  or  without  a  small  percentage  of  some  of  the  oil  cakes,  examples 
of  which  have  been  given  from  time  to  time  in  these  notes  and  in  publications 
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issued  by  the  Department,  about  5  per  cent,  to  6  per  cent,  of  M.I.B.  meal 
or  Compo-meal  added  to  the  morning  mash  only,  is  required  to  balance 
the  ration  to  the  desired  standard  for  laying  hens.  This  is,  of  course,  on  a 
standard  of  60  per  cent.,  as  the  protein  content  of  the  meal.  Excessive 
amounts  are  liable  to  cause  more  or  less  looseness  of  the  iutestines,  and 
sometimes  enteritis.  It  is  therefore  advisable  that  the  amount  used  should 
be  restricted  to  the  quantity  mentioned,  or  at  any  rate  should  not  be  much 
in  excess. 

In  regard  to  bone  meal,  the  use  of  this  should  be  almost  confined  to 
chickens,  and  3  per  cent,  to  5  per  cent,  might  be  used  in  one  feed  per  day  for 
chickens  between  2  and  6  weeks  old.  After  that  about  5  per  cent,  of  Compo, 
which  is  a  mixture  of  meat  and  bone  meal,  might  be  used  in  one  mash  feed  per 
day.  It  might  be  well  to  point  out  too  that  the  idea  of  feeding  chickens  on 
a  highly  concentrated  or  narrow  ration  is  not  the  way  to  rear  strong  profit- 
able stock.  The  objective  in  feeding  the  young  should  be  to  develop  to  the 
fullest  extent  the  capacity  of  the  bird  to  consume  food.  The  development 
of  such  capacity  is  of  utmost  importance,  and  is  a  prime  factor  in  building 
up  a  constitution  that  will  be  able  to  convert  the  largest  amount  of  food  into 
eggs  during  the  laying  period.  The  small  eater  is  not  the  bird  to  stand  the 
strain  of  high  egg-production  and  of  laying  good-sized  eggs,  and  at  the  same 
time  be  capable  of  transmitting  a  good  constitution  to  its  offspring.  Not 
only  so,  but  feeding  on  a  too-concentrated  food  generally  brings  on  too  early 
maturity  with  all  its  train  of  evils. 


Community  Action  and  Grasshopper  Control. 

Conservation  (the  monthly  journal  of  the  Commission  of  Conservation, 
Ottawa,  Canada,)  in  its  issue  for  May  cites  as  an  instance  of  the  value  of 
community  action  in  dealing  with  an  insect  pest  like  locusts,  an  experience 
of  certain  Quebec  farmers  in  1915.  About  30,000  acres  of  growing  crop 
in  St.  Etienne-de-Gras  and  adjoining  parishes  were  treated  with  poisoned 
bait  within  a  period  of  two  or  three  days,  and,  as  a  result,  95  per  cent,  of 
the  locusts  were  killed,  and  crops  were  saved  in  some  fields  where,  owing  to 
continued  outbreaks  of  these  insects,  nothing  of  value  had  been  harvested  for 
several  years. 


Size  of  Core  and  its  Significance  to  Maize  Growers. 

The  growing  of  a  certain  variety  of  maize  because  it  has  a  small  core — simply 
because  such  cobs  usually  thresh  out  well — has  been  overdone  by  many 
farmers.  Some  cores  are  certainly  of  excessive  size,  but  it  is  difficult  to 
understand  how  a  core  of  moderate  size  can  be  regarded  as  an  objection,  in 
view  of  the  fact  that  the  core  itself  is  largely  waste,  and  that  such  a  core 
usually  carries  more  grain  than  a  small  core. 

Yield  per  acre,  not  percentage  of  grain  per  cob,  is  the  most  important 
consideration,  and  it  is  the  one  farmers  should  keep  before  them. — 
H.  Wenholz,  Inspector  of  Agriculture. 
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Orchard  Notes. 

September. 


W.  J.  ALLEN  and  S.  A.  HOGG. 

Spraying  of  Stone  Fruits. 

As  the  last  few  months  have  been  rather  wet,  there  is  a  chance  of  an  out- 
break of  curl  leaf  among  peaches.  A  warning  was  given  last  month  to  spray 
with  lime-sulphur  in  the  dormant  stage.  Except  in  very  moist  climates  the 
same  treatment  will  delay  the  development  of  rust  and  shot-hole  fungus  to  a 
sufficient  extent  to  render  these  diseases  practically  harmless.  In  localities 
very  near  the  sea,  shot-hole  and  rust  are  more  difficult  to  control,  and  an 
application  of  Bordeaux  mixture  (6-4-50)  can  be  given  at  the  pinking  stagte. 

Apples  and  Pears. 

As  sap  is  rising  early  this  season  in  many  districts,  September  will  be  too 
late  for  further  plantings. 

It  will  be  necessary  about  the  end  of  this  month  to  spray  some  of  the 
early  blossoming  varieties  of  apples  and  pears  ;  as  a  preventive  to  black-spot, 
either  lime-sulphur  or  Bordeaux  mixture  should  be  used.  Good  results  haye 
been  obtained  by  using  tliese  sprays  when  the  buds  are  first  opening,  V>efore  the 
pinking  stage  is  actually  reached.  We  again  recommend  using  departmental 
formula  for  lime-sulphur  at  the  pinking  stage — 1  in  28,  and  1  in  Z\  in  the 
later  sprayings.  Bordeaux  mixture  should  be  used  at  6-4—50  strength  for 
the  pinking  and  later  stages. 

The  first  spraying  for  codlin  moth  must  be  given  about  the  same  time  as 
the  second  application  for  black  spot — when  the  petals  fall  and  before  the 
calyx  closes. 

Recent  experiments  in  the  departmental  orchards  have  shown  that,  though 
iron  sulphide  will  control  mildew  of  apple,  in  some  seasons  it  seriously 
«checks  the  growth  of  both  tree  and  fruit,  and  for  this  reason  its  use  is  no 
longer  recommended.  Atomic  sulphur,  on  the  other  hand,  has  given  control, 
and  has  not  shown  any  checking  influence  on  trees  or  fruit.  The  same 
experiments  have  shown  that  the  tirst  application  should  be  made  from  spur- 
bursting  to  pinking  period,  followed  by  applications  combined  with  each 
arsenate  of  lead  spray. 

Owing  to  the  absence  of  outbreaks  of  black  spot  of  apple,  the  Department 
has  not  been  able  in  these  experiments  to  determine  whether  atomic  sulphur 
gives  any  control  or  not  over  the  latter  disease  ;  experiments  are  being 
continued  in  order  to  determine  this,  or  whether  a  combined  fungicide  can  be 
used  to  control  both  these  apple  diseases.  Experiments  are  also  being 
continued  with  another  precipitated  sulphur,  which  gives  promise  of  being 
Tery  similar  in  its  action  to  atomic  sulphur,  and  cheaper  to  use. 
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Grafting  and  Budding. 

Toward  the  end  of  the  month,  and  in  the  beginning  of  October,  the  apple 
and  pear  trees  will  be  sufficiently  forward  to  permit  satisfactory  grafting, 
and  those  trees  which  it  is  intended  to  re-work  to  better  or  more  suitable 
varieties  should  be  cut  back  and  grafted.  It  is  best,  when  grafting  older 
trees,  to  leave  one  limb  to  take  a  portion  of  the  sap.  The  scions  for  grafting 
should  be  heeled  into  the  soil  until  required. 

It  is  preferable  to  head  stone-fruit  trees  hard  back,  and  to  bud  the  new 
growth  about  December,  or  earlier  if  it  is  forward  enough. 

Vines. 
The  vines  having  been  dressed  during  the  winter  months  with  sulphuric 
acid  and  sulphate  of  iron,  as  recommended  for  black  spot,  should  (in  districts 
where  black  spot  is  prevalent)  V>e  sprayed  with  Bordeaux  mixture  (6-4-40) 
when  the  early  buds  are  bursting,  and  again  with  Bordeaux  mixture  (6-4-50) 
when  the  later  buds  are  bursting.  If  wet  weather  prevails  a  further  appli- 
cation of  Bordeaux  (6-4—50)  should  be  made  just  before  the  vines  blossom. 
Later  applications  must  be  governed  by  weather  conditions.  The  vines  may 
be  dusted  with  flowers  of  sulphur  during  the  early  growing  period  as  a  check 
to  oidium.  This  disease  makes  its  appearance  within  a  few  days  if  favour- 
able weather  conditions  occur,  such  as  rain  during  sunshine. 


The  Lue  Gim  Gong  Orange. 

The  variety  of  orange  Lue  Gim  Gong  was  the  subject  of  some  interest  some 
years  ago,  it  having  been  claimed  that  it  would  hang  on  the  tree  for  as  long 
as  three  years  without  deterioration.  To  test  it,  trees  were  worked  to  the 
variety  at  Yanco  Experiment  Farm,  and  the  reports  now  to  hand  from  the 
Manager,  Mr.  F.  G.  Chomley,  show  that  the  variety  cannot  be  recommended, 
the  fruit  being  *'  raggy "  and  of  inferior  quality.  It  loses  its  colour  and 
turns  green,  like  Valencia  Late.  The  experience  at  Yanco  also  shows  that 
under  our  conditions  it  does  not  fulfil  the  claim  that  it  will  "hang  for  years 
without  deterioration  " — presuming,  of  course,  we  have  the  right  variety. — 
W,  J.  Allen. 


Squaring  a  Foundation. 

A  FARMER,  who  was  in  difficulties  about  the  squaring  of  the  foundation  for  a 
dairy,  was  advised  by  the  Department's  Overseer  of  Works  to  nail  two 
battens  together  in  the  form  of  a  square,  marking  8  feet  from  the  angle  on 
one  batten  and  6  feet  from  the  angle  on  the  other,  and  then  to  brace  the  two 
marked  points  with  another  batten  10  feet  long.  Peg  out  the  site  with 
wooden  stakes  and  strain  the  line  on  the  pegs,  testing  each  angle  with  the 
batten  square.  The  method  is,  of  course,  a  simple  application  of  the  old 
»  3—4—5  "  rule. 
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Agricultural  Bureau  of  New  South  Wales, 

SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branches 
meet  without  having  any  particular  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches. 

At  what  time  and  with  what  implement  do  you  break  down  the  fallow  to  provide 
a  surface  mulch,  and  what  methods  to  maintain  the  mulch  do  you  employ  during 
the  summer  ? 

Is  it  your  practice  to  harrow  the  potato  crop  before  the  platits  are  up,  and,  if 
so,  why  ?  What  influence  has  it  on  the  staiid  ?  Do  you  harrow  the  crop  after 
it  is  up,  and  with  tohat  results  /*  What  implements  do  you  find  best  for  after- 
cultivation  ? 

Have  you  taken  into  consideration  what  losses  you  periodically  suffer  through 
dry  spells  ?  What  steps  do  you  think  could  be  taken  to  ensure  a  regular  and 
plentiful  supply  of  feed  for  your  stock  at  a  reasonable  cost  ?  Would  it  be  profit- 
able for  you  to  ensUe,  say,  100  tons  of  greenstuff,  and  hold  it  until  you  required 
it  ?  The  present  promises  to  be  a  good  season.  Whal  immediate  advantage 
could  you  derive  from  it  in  this  matter  ? 

How  do  Leghorns  compare  with  heavy  breeds  in  respect  of  the  number  of 
chickens  that  can  be  reared  from  a  given  number  of  breeding  stock  in  a  given 
time  ? 

Is  co-operation  practicable  in  the  classification  of  small  farmers'  wool  dips  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gla'Uy  publishiny  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Ayricultural  Bureau,  the  Department  does 
not  /lecessari/y  endorse  the  opinions  expressed. 

Albury. 

A  pruning  demonstration  was  given  by  Mr.  H.  A.  Mills  on  8th  July  at 
Mr.  W.  Hanna's  orchard. 

A  demonstration  of  clearing  with  explosives  was  given  by  Mr.  C.  E. 
Burrows  on  l-^th  July  at  Mr.  T.  Heathwood's  block.  The  demonstration 
was  largely  attended  and  was  keenly  followed  by  many  returned  soldiers  who 
are  taking  up  blocks  in  the  district. 

The  branch  is  considering  the  question  of  again  buying  spraying  materials 
in  bulk,  as  it  was  found  that  a  substantial  saving  was  effected  by  this  method 
last  season. 

Arrangements  were  also  made  for  the  staging  of  an  exhibit  at  the  Albury 
show  early  in  September. 

Bimbaya. 

The  usual  monthly  meeting  was  held  on  29th  June.  It  was  decided  to 
ask  the  Department  to  carry  out  an  analysis  of  the  plant  known  as  tlie 
"  biddy  biddy  burr,"  with  a  view  to  ascertaining  if  it  possesses  medicinal 
properties.     It  was  also  resolved  to  form  a  collection  of  all  the  plants  and 
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weeds  of  the  district  for  the  purpose  of  reference.  It  was  decided  to  apply 
to  the  Fisheries  Department  for  a  quantity  of  trout  fry  for  liberation  in  the 
Tantawanglo  river,  and  also  to  ask.  kindred  associations  to  co-operate  in 
protecting  the  fish  in  the  stream. 

A  paper  was  read  by  Mr.  John  Alcock,  chairman,  giving  an  account  of  a 
visit  to  Hawkeabury  Agricultural  College. 

Castlereagh  (via  Penrith). 

A  branch  of  the  Bureau  has  been  formed  at  this  centre,  with  the  following 
office-bearers : — Chairman,  Mr.  C.  A.  Holswich  ;  Treasurer,  Mr.  A.  Lang ; 
Hon.  Secretary,  Mr.  D.  Hattersley. 

Cunningar. 

Under  the  auspices  of  this  branch,  a  pruning  demonstration  was  given  by 
Mr.  S.  A.  Hogg,  Assistant  Fruit  Expert,  on  13th  July.  Twenty  members  and 
a  number  of  visitors  attended.  Some  of  the  trees  operated  on  had  been 
dealt  with  the  previous  year,  and  members  were  very  interested  in  the 
progress  made. 

Kelly  viUe. 

The  usual  monthly  meeting  of  this  branch  was  held  on  12th  July,  when 
twenty-four  members  attended.  After  the  usual  business  had  been  disposed 
of,  it  was  decided  to  arrange  for  all  the  members  to  visit  Hawkesbury  Agri- 
cultural College  during  September  and  October. 

Lidcombe. 

On  12th  July  Mr.  E.  N.  Ward,  Superintendent  of  the  Botanic  Gardens, 
delivered  a  lecture  to  a  good  muster  of  members  on  the  subject,  "  Shade 
Trees  for  Towns  and  Cities." 

Shade  Trees  for  Towns  and  Cities. 

Mr.  Ward  said  that  the  task  of  planting  shade  trees  i»  as  important  as  the  problem  of 
selecting  the  species  best  adapted  to  soil  and  climate.  Trees  should  possess  certain 
attributes,  chief  of  which  are  hardiness  and  capacity  to  withstand  the  environment  of 
city  life,  such  as  heat,  drought,  smoke,  and  dust. 

Trees  must  have  straight  stems,  and  must  be  synmetrical  in  growth.  Few  trees  are 
absolutely  free  from  pests,  but  some  are  more  immune  than  others. 

Treed  that  grow  open,  scraggy  heads  are  unsightly,  and  are  not  adequate  for  shade 
purposes  ;  on  the  other  hand,  a  dense  shade  that  wholly  excludes  sunlight  is  not  desirable, 
nor  is  the  tree  that  is  continuously  shedding  its  leaves  and  bark,  keeping  the  sidewalks 
in  an  untidy  condition. 

The  street  tree  must  be  long-lived — slow-growing  varieties  are  generally  more  so  than 
the  quick-growing  sorts.  Planting  in  the  streets  must  be  done  so  that  posterity  may 
commend  us  for  our  forethought. 

The  lecturer  described  various  trees,  some  of  which,  in  his  opinion,  would  be  more 
suitable  for  parks  and  cemeteries  than  for  street  planting.  He  advised  that  when  trees 
are  being  planted  fertilisers  should  not  be  used,  nor  should  the  planting  be  in  "pot 
holes,"  which  he  described  as  death-traps.  Strips  should  be  dug  where  the  land  is  not 
wholly  cultivated  in  order  to  permit  surplus  water  to  escape  and  give  uninterrupted 
root  room. 

The  soil  of  Lidcombe  requires  working,  but  it  would  be  an  error  to  attempt  to 
lighten  it  with  manures. 

For  streets  he  advised  planting  inside  the  kerb-line,  the  trees  to  be  not  less  than 
40  feet  apart. 

Trees  need  staking  from  infancy,  protection  from  straying  stock  and  from  vehicular 
traffic,  a  first-class  spraying  outfit,  and  a  caretaker  who  thoroughly  understands  his 
work. 
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A  number  of  pertinent  questions  were  answered,  and  a  hearty  vote  of 
thanks  was  accorded  the  lecturer. 

A  number  of  visiting  members  from  the  newly-formed  Auburn  branch  of 
the  Bureau  were  cordially  welcomed. 

A  well-attended  meeting  of  this  branch  was  held  on  26th  July,  when  it 
was  decided  to  fall  in  line  with  the  Miranda  branch  in  its  movement  to  link 
the  various  branches  of  the  Bureau  together. 

An  address  was  given  by  Mr.  J.  Peckham  on  potatoes,  after  which  con- 
siderable discussion  took  place,  and  n  number  of  questions  were  asked. 

Lower  Portland. 

A  meeting  of  this  branch  was  licld  on  5th  July,  the  attendance  being 
rather  small  owing  to  the  inclemency  of  the  weathei-.  The  schedule  of  prizes 
for  the  annual  show  to  be  held  in  1921  was  revised. 

A  pruning  demonstration  was  given  on  13th  July  by  Mr.  Brereton  at 
Lower  Portland,  about  twenty  members  being  present. 

A  lantern  lect  le  was  given  by  Mr.  H.  Gniham  Smith,  Apiarist  at 
Hawkesbury  Agricultural  College,  at  the  monthly  meeting  on  2nd  August. 

The  lecturer  dealt  witli  bees  and  their  management,  their  utility  in  con- 
nection with  fruit-growing,  and  theii-  value  as  a  side-line  foi-  the  orchardist. 
The  treatment  of  honey  and  beeswa.x  for  market  was  also  dealt  with. 

At  the  close  of  the  lecture  a  lengthy  discussion  took  place  on  various 
phases  of  bee-keeping,  many  questions  being  asked  and  answered. 

The  annual  reunion  of  the  members  was  held  on  30th  July,  but  as  the 
night  was  very  wet.  only  about  eighty  persons  attended,  all  of  whom,  how- 
ever, thoroughly  enjoyed  the  amusement  provided. 

March. 

At  the  July  meeting  of  this  branch  Mr.  S.  J.  Franks  read  a  paper  on  the 
manuring  of  the  orchard.  He  advocated  methods  that  would  maintain  the 
fertility  of  the  soil,  especially  the  humus  content,  stating  that  where  the 
rainfall  was  sufficient  the  growing  and  ploughing  in  of  green  crops,  like  tares, 
clover,  cowpeas,  field  peas,  &:c.,  were  what  he  favoured.  There  were  many 
kinds  of  artificial  manures  on  the  market,  but  none  would  meet  all  con- 
ditions, and  each  farmer  should  conduct  a  few  little  experiments  for  himself. 
In  doing  so  three  rows  should  be  treated  with  each  fertiliser  tried,  and  the 
results  from  the  middle  row  accepted  as  the  standard. 

Moss  Vale. 

A  pruning  demonstration  was  given  by  Mr.  H.  A.  Mills  on  9th  July  at 
"  Hill  View,"  Sutton  Forest,  about  thirty  members  being  present.  In  .spite  of 
the  inclement  weather  much  interest  was  taken  in  the  demonstration,  and 
quite  a  number  of  questions  were  asked  and  answered. 

A  lecture  on  sheep  was  given  by  Mr.  Hinton,  Assistant  Sheep  and  Wool 
Expert,  on  15th  July,  before  an  attendance  of  twenty  members. 

Mt.  Keira. 

The  monthly  meeting  was  held  on  6th  July.  After  the  general  business 
had  been  disposed  of,  a  discussion  took  place  on  the  subject  of  fertilisers,  and 
also  as  to  the  suitability  of  the  district  for  jam  making  and  the  establishment 
of  a  cannery,  especially  as  regards  blackben-ies,  large  quantities  of  which  are 
said  to  be  wasted  every  year. 
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At  a  meeting  on  3rd  August  a  lecture  was  delivered  by  Mr.  R.  N.  Makin, 
Inspector  of  Agriculture,  on  vegetable-growing,  which  proved  of  the  greatest 
benefit  to  those  present.  Mr.  Makin  explained  the  different  methods  atid 
experiments  that  have  been  carried  out  by  the  Department,  and  also  the 
results  of  the  experiments  carried  out  by  himself  with  different  kinds  of 
vegetables. 

Many  questions  were  asked,  all  of  which  Mr.  Makin  answered  satis- 
factorily. 

Parkesbourne. 

The  annual  meeting  was  held  on  7th  July,  when  the  following  office- 
bearers were  elected : — Chairman,  Mr.  J.  Brown,  J. P.  ;  Vice-chairmen, 
Messrs.  C.  P.  Grunsell,  C.  Apps  and  W.  H.  Weatherstone  ;  Treasurer, 
Mr.  H.  Bastin;  Hon.  Secretary,  Mr.  S.  W.  McAlister.  The  annual  report  dis- 
closed a  very  successful  year.  The  branch  had  a  large  roll  of  members.  In 
the  district  apple  competition  at  Goulburn  show  the  branch  gained  second 
priz3,  and  members  also  competed  successfully  at  Sydney  and  Gunning 
shows,  their  fruit  exhibits  adding  to  the  attractiveness  of  that  section  of 
those  exhibitions.     The  annual  social  of  the  branch  will  be  held  shortly. 

Tallawang. 
The  monthly  meeting  of  members  of  this  branch  was  .held  on  31st  July, 
when  there  was  a  fair   attendance.     A   general  discussion  took  place   on 
agricultural  matters,  and  also  on  matters  of  local  interest. 

Tingha. 

The  July  meeting  was  largely  attended,  and  a  number  of  ladies  were  present. 

It  was  decided  to  co-operate  with  the  Inverell  branch  in  staging  a  com- 
bined trophy  at  next  Inverell  show,  sectional  committees  being  formed,  and 
an  invitation  being  forwarded  to  the  secretary  of  the  Inverell  branch  for  one 
or  more  members  of  that  branch  to  attend  the  next  meeting  to  consider  the 
steps  to  be  taken  in  that  connection. 

The  schedule  for  the  1921  show  was  further  considered  and  completed. 

During  the  afternoon  demonstrations  in  fruit-tree  planting  and  grape-vine 
pruning  were  given  by  members. 

A  very  successful  pruning  demonstration  was  conducted  by  Mr.  W.  W. 
Cook,  orchardist  at  Glen  Innes  Experiment  Farm,  at  Mr.  Robillard's  orchard 
and  at  Mr.  W.  Ayland's  orchard. 

Toronto. 

A  meeting  was  held  on  16th  July.  After  the  disposal  of  general  business, 
a  lecture  on  grasses  was  given  by  Mr.  E.  Breakwell,  Agrostologist.  The 
attendance  numbered  about  eighty  adults  and  twenty  senior  schoolboys. 
Grasses  suitable  for  the  district  were  dealt  with,  and  the  address  was  listened 
to  with  much  interest. 

Walla  Walla. 

A  pruning  demonstration  given  by  Mr.  H.  A.  Mills,  on  7th  July,  attracted 
an  attendance  of  about  fifty  members  and  others.  Very  keen  interest  was 
taken  in  the  various  methods  of  pruning,  and  many  questions  were  answered 
by  the  inspector. 

The  annual  meeting  of  members  was  held  on  31st  July,  when  the 
following  officers  were  elected  for  the  ensuing  year  : — Chairman,  Mr.  A.  J. 
Wenke  ;  Vice-chairmen,  Messrs.  VV.  Crawford  and  E.  T.  Moske  ;  Hon. 
Secretary,  Mr.  H.  Smith. 
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Wentworthville. 

On  7th  July  Mr.  Leonard  Rumble  delivered  a  lecture  on  the  subject  of 
vegetable-growing.  In  the  course  of  an  address  that  was  full  of  sound, 
practical  information,  Mr.  Rumble  made  the  following  recommendations  : — 

Vegetable  Growing. 

The  poattion  of  the  garden  should  be  such  that  it  will  get  plenty  of  sunlight  all  day. 
Drainage  is  of  great  importance.  "  Work  the  ground  well — dig  deep  "  is  a  good  motto. 
Keep  the  beds  high  and  narrow,  so  that  they  can  be  got  at  from  either  side  ;  do  not  jamb 
them  up  against  a  fence  if  that  can  be  avoided.  When  the  ground  is  broken  up  place 
little  heaps  of  lime  over  it,  let  them  slake  there  for  two  weeks,  then  spread  the  heaps 
out  evenly  and  dig  in. 

When  using  the  hose,  do  not  just  squirt  it  over  the  surface  for  a  few  minutes. 
Remember  the  root  system  has  to  be  dealt  with.  With  a  J-inch  hose  going,  it  will  take 
one  and  a  half  hours  for  water  to  get  a  foot  deep.     Mere  surface  wetting  is  useless. 

Seed-beds  should  be  composed  of  comparatively  poor  soil,  so  that  the  seedlings  can  be 
transplanted  into  richer  soil.  Get  the  best  seeds  procurable  ;  J)Oor  seeds  never  produce 
good  results,  and  only  waste  time,  space,  and  manure. 

I'lant  onions  in  March,  April  an-.'  May  in  drills.  Put  out  when  as  thick  as  a  pencil, 
12  inches  apart  each  way.  Leeks  aie  slow  growers  ;  plant  them  in  May  and  they  should 
be  perfect  in  February.     The  beds  should  receive  a  4-inch  dressing  of  stable  manure. 

Sow  parsnips  from  July  till  April,  after  the  full  moon.  Het  them  out  in  deep  soil, 
10  inches  apart ;  let  them  remain  till  the  following  September,  and  they  will  grow  very 
large.  Sow  carrot-seed  from  July  to  April,  and  set  out  1  foot  apart.  Sow  lieet  from 
July  till  April  ;  set  out  I  inch  apart  and  in  all  cases  keep  weeds  down.  White  turnips 
should  follow  potatoes  ;  plant  in  February,  in  rows  18  inches  apart  and  6  inches 
between  plants. 

Sow  lettuce  at  any  time  in  well  manured  land.  Seeds  planted  in  March  can  be  trans- 
planted in  April.  July  and  August  sowings  should  not  be  transplanted.  Radishes 
may  be  sown  at  any  time.  Use  them  young  ;  the  only  variety  that  grows  large  without 
getting  tough  is  Chinese  White. 

Peas  should  be  in  rows  running  north  and  south.  Sow  suitable  varieties  from  25th 
April,  through  May  and  June.  American  Wonder  is  good.  The  common  mistake  in 
growing  broad  beans  is  crowding  them.  They  should  be  2  feet  apart.  Sow  in  April, 
May  and  June.     When  the  first  beans  set  pinch  out  the  tops. 

Lima  beans  should  not  be  sown  before  October  nor  later  than  February,  to  avoid 
trouble  from  black  aphis.     Henderson's  Lima  is  a  good  variety. 

Wetherill  Park. 

The  annual  meeting  was  held  on  14th  July,  seventeen  members  being 
present.  Mr.  A.  Clarke  was  elected  Chairman  for  the  eleventh  year  in 
succession ;  Mr.  Cotter  was  elected  Treasurer,  and  Mr.  A.  J.  Hodges  Hon. 
Secretary. 

A  discussion  on  the  results  of  co-operation  took  place,  and  it  was  decided 
to  ask  that  Mr.  Crane,  organising  officer,  should  visit  the  branch  for  the 
purpose  of  lecturing  on  co-operation. 

Mr.  R.  N.  Makin,  Inspector  of  Agriculture,  gave  a  lecture  on  vegetable- 
growing  on  14th  July  to  a  good  muster  of  farmers,  who  were  very  much 
interested  in  the  subject.  Mr.  Makin  visited  several  farms,  which  showed 
some  fine  crops  of  peas  and  beans. 

Yarramalong. 

At  a  meeting  held  on  14th  July,  letters  were  received  from  the  Post- 
master-General's Department  in  regard  to  telephone  lines  to  Ravensdale  and 
Braith.waites,  which  in  each  case  was  referred  to  the  residents  for  report. 

It  was  decided  to  ask  the  Department  of  Agriculture  for  a  small  quantity 
of  seed  of  sugar-beet  for  the  purpose  of  carrying  out  experiments  locally. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Skcrbtariks  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  ;  these  should  reach  the  Editor,  Department  of  Agri 
culture,  Sydney,  not  later  than  the  21st  of  the  month  previous  to  issu* . 
Alteration  of  dates  should  be  notified  at  once. 


Society.  1920. 

Albury  and  Border  P.,  A.,  and  H.  Society    .>. 
Young  P.  and  A.  Association     ... 

Cowra  P.,  A.,  and  U.  Association        

Ganmain  A.  and  P.  Association 

Cootamundra  A.,  P.,  H.,  and  I.  Association 

Northern  A.  Society  (Singleton) 

Holbrook  P.,  A.,  and  H.  Society 

Narranderi  P.  and  A.  Association 

West  Wyalong  and  District  P.,  A.,  H.,  and  I.  Assoc. 

Temora  P.,  A.,  B..  and  1.  Association 

Queanbeyan  P.  and  A.  Association      

Burrowa  P.,  A.,  and  H.  Association    ... 
Junee  P.,  A.,  and  I.  Association 
Murrumburrah  P.,  A.,  and  I.  Association 
Deniliquin  P.  and  A.  Society 

Millthorpe  A.,  H.,  and  P.  Association  

Lismore  A.  and  I.  Society 

Tweed  River  A.  Society 


1921. 

Albion  Park  A.  and  H.  Association 

Gosford  District  A.  Association  

Kiama  A.  Society... 

WoUongong  A.,  H.,  and  I.  Association 

Oobargo  A.,  P.,  and  H.  Society  

Shoalhaven  A.  and  H.  Association 

Central  Cumberland  A.  and  H.  Assoc.  (Castle  Hill)... 

UUaduUa  A.  and  H.  Association  (Milton) 

Guyra  P.,  A.,  and  H.  Association 

Blacktown  and  District  A.  Society 

Dapto  A.  and  H.  Society 

Yanco  Irrigation  Area  Agricultural  Society  ... 

Southern  New  England  P.  and  A.  Association  (Uralla) 

Dorrigo  and  Guy  Fawkes  A.  Association 

Newcastle  A*,  H.,  and  I.  Association  ... 

Nepean  District  A.,  H.,  and  I.  Society 

Manning  River  A.  and  H   Association 

Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale)... 

Camden  A.,  H.,  and  I.  Society 

Bellinger  River  A.  Association  ... 
Mudgee  A.,  P.,  H.,  and  I.  Association 

Glen  Innes  P.  and  A.  Society 

Tnmbarumba  and  Upper  Murray  P.  and  A.  Society... 
Taralga  A.,  P.,  and  H.  Association 
Goulburn  A.,  P.,  and  H.  Society 

Upper  Hunter  P.  and  A.  Association 

Macleay  A.,  H,,  and  I.  Association  (Kempsey) 

Royal  Agricultural  Society  of  N.SW. 

Clarence  P.  and  A.  Society  (Grafton) 
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Date. 
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.Sept. 
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*         *) 
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E.  P.  Todhunter.. 
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T.  8.  Henderson.. 

'         >> 
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'  I 
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J.  T.  McMahon  .. 

*         99 

15,  16,  17 

J.  S.  Stewart 

>t 

21,22 

W.  H.  Canton    .. 

21,22 

T.  A.  Smith 

■          99 

21,22 

A.  D  Ness 

•          99 

21,  22,  23 

J.  G.  Harris 

99 

22 

W.  Burns 

•          >> 

23,  24 

T.  C.  Humpnreys. 

99 

28,29 

W.  Worner 

*          99 

28,  29 

P.   Fagan  

29 

C,  J.  E.  Hawken. 

'.  Oct. 

27 

H.  Pritchard 

.Nov. 

10,  11 

T.  M.  Kennedy  .. 

•     >i 

24,25 

H.  R.  Hobart      .. 

.  Jan. 

,  14,  15 

H.  G.  I'arry 

»» 

21,  22 

G.  A.  Somerville., 

25,  26 

W.  J.  Cochrane  .. 

■  Feb, 

.    3,4,5 

T.  Kennelly 

J» 

9,  10 

H.  Rauch 

•          >1 

9,  10 

H.  A.  Best 

11,  12 

R.  F.  Cork 

>) 

16,  17 

P.  N.  Stevenson., 

99 

16,  17,  18 

J.  McMurtrie 

>J 

18,  19 

F.  James  ... 

19 

18,  19 

R.  Tribe 

>> 

22,23 

H.  W.  Vincent  . 

J> 

22,  23,  24 

A.  C.  Newman    . 

•*          >» 

23,  24 

E.  J.Dann 

99 

24,  25,  26 

C.  H.  Fulton       . 

25,26 

R.  N.  Slow 

['.  Mai 

•.    2,  3 

,  J.  W.  Kenny      . 

i> 

3,  4,  5 

A.  E.  Baldock     . 

»» 

3,  4,  5 

J.  F.  Reynolds   . 

»» 

4,5 

E.  J.  Hannan 

•<     >> 

8,  9,  10 

Geo.  A.  Priest    . 

>5 

8,  9.  10 

E.  C.  Cunningham    ,, 

9,  10 

J.  J.  Kearney 

••            >» 

10,  11 

F.  D.  Hay 

»» 

10,  11,  12 

R.  C.  Sawkins     . 

••            »» 

16,  17 

E.  Weeks... 

»l 

16,  17,  18 

H.  M.  Somer 

'  > 

21  to  30 

L.  C.  Lawson 
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AGRICULTURAL    EDUCATION 

At  the  Government  Farm  Schools. 

special  facilities  are  offered  at  the 
schools  at  the  government  experiment 
farms  for  instruction  in  agriculture. 

Courses  from  6  Months  to  3  Years. 
Low  Foes,     Comfortablo  Accommodation.    Export  Tuition. 

HAWKESBURY  AGRICULTURAL  COLLEGE, 

Richmond. 

ASSOCIATED  WITH  THE  UNIVERSITY  OF  SYDNEY. 
AGRICULTURE  DIPLOMA  COURSE— 3  years. 
DAIRY  DIPLOMA  COURSE— 2  years. 

Carrying  the  respective  a  ademic  distinctions  "  H.D.A."  and  "  H.D.D." 

Skort  Courses  of  X2  months  on  the  ORCHARD,  and  6  months  on  DAIRY,  PIGGERY,  and 

POULTRY.     Carrying  certificates  on  examination. 

Each  Course  gives  a  well-adjusted  combination  of  Field  Practice  with  Class-room  Tuition. 

Tmro  Sessions  per  Year,  beginning  January  and  July, 

Fees 

[including  instruction,  board  and  lodging) 

All  Coarscs    £14  per  Session. 


WAGGA  and  BATHURST   STUDENT  SCHOOLS. 

SOUND  SYSTEMS  IN  MIXi:D  FARMING. 

The  Student  performs  the  work  of  each  Sectioi  of  the  Farm,  including  SHEEP,  CROPS, 

DAIRY,  ORCHARD,  POULTkY,  PIGGERY,  CARPENTERS  and  BLACKSMITHS"  SHOPS. 

two  years'  course  for. farm  certificate. 

Fees 

(including  instruction,  board  and  lodgingj 

First  Year    £15 

Secend  Year £10 


FARM  APPRENTICE  SCHOOLS 
at  Glen  Innes,  Wollongbar,  Cowra,  and  Grafton. 

A  PRACTICAL  COURSE  FOR   TRAINING  LADS  FOR  FARM  WORK. 

Thtt  Apprentices  are  traiaed  in  all  branches  of  FARM,  DAIRY,  or  ORCHARD  work,  and 

receive  Lectures  and  Demeastrations  in  CROP  GROWING  and  the 

Reaiiag  aa4  Management  of  LIVB  STOCK. 

Fees 

pncluding  instruction,  board  and  lodging] 

£5  for  Six  Months.     (Adrnlssion  at  anj  date.) 


For  further  particulars,  prospectuses,  &c., 

apply  to—  GEORGE  VALDER. 

Lands  Office  Building,  Under  Secretary  and  Director, 

Bridge- St.,  Sydney.  Department  of  Agriculture. 
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Registered  under  the  Copyright  Act,  1879. 

Editors  of  Agricultural  and  Country  Papers  are  especially  imitai  to  reproduce 
any  of  the  articles  contahied  in  the  ^^liaxltuxni  &a.Btiti,  in  whole  or  in  part, 
making  the  usitai  acknowledgment. 

Gontributions  are  only  accepted  upon  the  terms  that  the  Oovernment  may  subae' 
quently  publish  the  same  in  pamphlet  form  or  otherwise. 

2nd  October,  1920. 
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For  Irrigation. 

Whek  an  engine  must  be  secured  that  can  be  relied  on  to  work 
with  absolute  regulari  y  and  a  minimum  of  attention,  the  claimsof 

JELBART'S 
Suction  Gas  Plant 

should  be  carefully  examined.  Hy  consuming  wood  as  fuel  it 
operates  at  the  lowest  possible  cost  About  1  cwt.  of  wood  will 
drive  an  engine  for  a  day.  No  charcoal  burning  is  requiied. 
Although  strongly  i  onstructed,  it  is  readily  portable  Mechanism 
is  simple,  but  reliable  It  is  a-*  pa-<y  to  manage  as  an  ordinary 
kitchen  stove  Engine  is  easily  started,  and  when  going  requires 
next  to  no  attention.  The  Jtlbrrt  is  more  economical  than  any 
other  enginf  on  tlie  market.  6  to  50  IJ.  H.  P.  models-  now  available. 
Send    for    descriptive   leaflets    demonstrating    their    undoubted 

advantaga 


JELBARTS  PROPRIETARY  LIMITED, 

PUP  I  kip  CDC Makers   of  Crude  Oil  Enfrines,  Siirfion  Cas  Plants,  Hopper 

E_RU  IIM[-I-n,0        Cooled    Ensfinos,   CruJB  Oil    Koa.l   Hollers,  etc. 

HEAD    OFFICE    AND    WORKS:  SYDNEY    OFFICE: 

Ballnrat,  Yictoria.  Challis  House,  Martin  Place,  Sjdnej. 

AND  AT  MELBOURNE  AND  BRISBANE 
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Agriculture  at  Nyngan* 


H.  J.  KELLY,  Manager,  Cowra  Experiment  Farm.* 

It  is  generally  accepted  that  Nyngan  is  beyond  the  "  safe  wheat  belt."  In 
fact,  the  western  edge  of  the  area  within  which  wheat-growing  is  profitable  is 
some  50  miles  eastward.  For  many  years  past,  however,  settlers  beyond  the 
"  safe  "  line  have  turned  their  attention  to  the  growth  of  wheat  crops — princi- 
pally for  hay,  and  in  very  many  insttmces  splendid  yields  have  been  obtained. 

But  the  westerner  knows  that  as  sure  as  night  follows  day  lean 
years  follow  good  ones.  Drought  is  the  spectre  most  dreaded,  and  when  it 
does  appear  irf  gauntest  form,  crops  fail  just  as  do  the  natural  pastures.  The 
uncertainty  of  the  rainfall  makes  the  growth  of  crops  a  hazardous  under- 
taking, and  it  is  considered  by  many  too  risky  to  enter  upon.  To  endeavour 
to  solve  many  of  the  problems  which  confront  the  dwellers  of  the  far  west, 
and  to  try  to  minimise,  if  not  wholly  prevent,  the  severe  losses  which 
occur  when  King  Drought  stalks  the  land,  the  Department  of  Agriculture 
•started  an  experiment  farm  on  the  west  Bogan  scrub  lands,  17  miles 
north-east  of  Coolabah  railway  station,  in  the  year  1898.  There  the  usual 
pioneering  difficulties  were  encountered,  failures  experienced,  successes 
achieved,  and  many  valuable  lessons  learned. 

Numerous  experiments  were  carefully  planned  and  conducted  for  the 
purpose  of  ascertaining  the  most  suitable  varieties  of  wheat  for  the  district, 
the  best  cultural  methods  to  adopt  for  the  conservation  of  moisture,  whether 
fertilisers  were  necessary,  and  if  so  in  what  quantities,  what  quantities  of 
seed  should  be  sown  per  acre,  the  best  rotation  to  adopt,  and  many  other 
things  relative  to  the  profitable  growth  of  crops. 

Owing  to  the  inaccessibility  of  the  farm  to  the  general  public  and  depart- 
mental experts,  the  question  of  transferring  the  work  undertaken  at 
Coolabah  to  a  more  convenient  and  accessible  site  in  similar  country  and 
under  similar  conditions  was  considered  in  1908,  and  after  careful  discussion 
of  the  claims  of  several  places,  the  site  of  the  present  Nyngan  Experiment 
Farm  was  selected  as  being  most  suitable,  on  account  of  it  being  typical  west 
Bogan  country,  and  representative  of  a  very  large  area,  which  it  was  intended 
the  farm  should  serve. 

From  the  results  achieved  at  Coolabah,  it  was  now  recognised  by  the 
Department  that  in  the  west  agriculture  could  only  be  successfully  carried 
on  in  conjunction  with  the  pastoral  industry.  Out  of  twelve  wheat  crops 
planted,  eight  had  given  satisfactory  yields,  three  had  grown  sufficiently  to  make 
some  return  for  the  outlay  involved  in  their  cultivation  by  grazing  them  with 
sheep,  and  only  one  (that  of  1902)  had  been  an  absolute  failure.  All  this  gave 
ground  for  the  belief  that  it  would  be  profitable  for  graziers  to  cultivate  a 
portion  of  their  holdings,  if  sound  principles,  which  the  Department  had  now 
.some  confidence  in  laying  down,  were  adhered  to. 

*  Formerly  Manager,  Nyngan  Experiment  Farm. 
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No  crop  was  sown  at  Nyngan  farm  in  the  1910  season,  but  a  commence- 
ment was  made  in  1911,  although  not  under  very  favourable  conditions,  as 
fallowing  could  not  be  done  to  any  great  extent,  owing  to  delay  in  the 
operations  of  clearing  the  land. 

From  that  time  on,  however,  fallowing  always  preceded  the  wheat  crops, 
and  the  system  known  as  the  three-years'  rotation  system  was  carried  out  as 
far  as  practicable.  This  rotation  comprised  wheat,  fodder  crops,  and  bare 
fallow  in  consecutive  years. 

To  give  an  idea  of  the  results  obtained  at  Nyngan  for  the  years  1911*  to 
1918  inclusive,  a  plot  in  the  ploughing  experiment  may  be  taken  as  an 
example,  as  it  compares  more  closely  with  the  system  advocated  at  the  outset 
than  do  plots  in  other  experiments,  where  standard  varieties,  seeding,  and 
tillage  methods  were  not  always  adopted.  From  this  plot,  too,  the  yields 
given  are  actual,  the  produce  being  weighed  when  fit  to  stack.  For  the 
period  quoted,  eight  crops  were  sown ;  five  of  these  were  harvested  for  hay, 
one  was  harvested  for  grain,  and  the  two  remaining  crops  were  fed  ofi"  with 
sheep,  having  failed  to  make  sufficient  growth  to  admit  of  profitable  harvest- 
ing with  the  binder.  However,  they  made  some  growth,  and  their  value  as 
grazing  crops  was  considerable,  and  it  is  estimated  that — together  with  the 
expense  of  harvesting  saved — they  added  to  the  crop  that  was  harvested  for 
grain  (which  yielded  8|  bushels  per  acre)  a  value  at  least  equal  to  one 
average  crop  for  the  period. 

The  actual  yields  were  : — 


Yields 

PER 

ACRK. 

Year. 

t.    c.    q. 

Year. 

1911 

Hay 

0    13    1 

1915    Grain 

..     8§  bushels 

1912 

>> 

1     13     1 

t.     c.     q. 

1913 

ff 

2     14    0 

1916    Hay  ... 

..     2     14     1 

1914 

Grazed. 

1917      „      ... 

1918 

..     0     15    3 
Grazed. 

Average  yield  per  acre,  1 

ton  5  cwt.  2  qrs. 

The  plot  chosen  to  represent  the  system  advocated,  the  yields  of  which  are 
given  above,  was  always  ploughed  with  a  mouldboard  plough  6  inches  deep, 
and  received  the  necessary  cultivation  to  keep  it  free  from  weeds  and  to 
conserve  moisture.  Seed  was  planted  at  the  rate  of  27  lb.  per  acre,  a  variety 
of  wheat  which  had  proved  its  suitability  to  the  district  being  used  (with  an 
application  of  30  lb.  superphosphate  per  acre)  but  one  which  in  none  of  the 
years  gave  the  highest  yield  for  the  experiment  of  which  it  formed  a  part. 

The  average  yield  shown  cannot  be  considered  as  other  than  satisfactory, 
as  a  return  of  over  1^  tons  of  hay  per  acre  per  year  would  show  a  profit  over 
and  above  the  cost  of  production.  Of  course  the  heavy  crops,  the  results 
mainly  of  seasons  of  bounteous  rainfall,  afiect  the  average  appreciably,  but  it 
must  be  remembered  that  there  are  good  seasons  in  the  west  as  well  as 
droughts,  and  during  such  good  seasons  the  growth  of  all  vegetation  is 
wonderful.  If  this  is  availed  of,  reserves  of  fodder  can  be  stored  to  assist  in 
tiding  over  lean  years ;  but  to  be  in  a  position  to  benefit  by  years  of  plenty 
one  must  take  a  risk  and  plant  in  all  years,  for  the  man  who  can  forecast 
what  any  one  season  is  going  to  bring  forth  has,  unfortunately,  yet  to  be  born. 
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However,  during  the  twenty-two  years  the  Department  has  been  en- 
deavouring to  solve  the  problems  of  the  west  much  has  been  learned,  and 
although  the  cultivation  of  wheat  for  grain  cannot  be  recommended,  the 
position  for  the  growth  of  hay  has  certainly  been  made  safer  by  the  data 
supplied  from  the  results  of  the  experiments  which  have  been  conducted. 
Of  the  many  factors  which  tend  to  the  successful  growth  of  crops  the  three 
main  ones  which  are  humanly  controllable  are : — 

1.  Fallowing  and  suitable  preparation  of  the  land. 

2.  Suitable  varieties. 

3.  Light  seeding. 

If  these  three  factors  be  duly  recognised  and  strictly  employed,  then  t'^e 
battle  against  adverse  agents  is  turned  in  our  favour,  and  success  assured  in 
a  great  measure. 

That  there  will  be  failures  in  very  dry  seasons  with  the  most  approved 
methods  is  only  to  be  expected,  seeing  that  our  safe  districts  suffer  likewise, 
and  unless  sufficient  moisture  falls  it  is  impossible  to  grow  crops,  but  when 
rains  do  come  in  sufficient  quantity  it  must  be  our  care  to  conserve  them 
in  the  soil.  This  is  the  art  of  good  farming.  The  results  here  quoted 
show  the  possibihties  of  such  farming  at  Nyngan. 

Tn  addition  to  the  crops  that  can  be  harvested  and  conserved  as  fodder  in 
the  form  of  hay  or  silage,  there  are  also  the  grazing  crops,  chief  of  which  up 
to  the  present  has  been  rape,  and  it  is  worthy  of  note  that  only  in  1918  was 
rape  an  absolute  failure.  On  several  occasions  it  failed  to  germinate  imme- 
diately when  planted,  owing  to  lack  of  moisture  in  the  soil,  but  it  eventually 
did  so  when  sufficient  rain  came,  and  in  many  cases  produced  heavy  crops 
which  made  sufficient  growth  on  which  to  graze  as  many  as  ten  sheep  to  the 
acre  for  a  period  of  two  months. 

The  value  of  rape  is  gonerally  recognised  as  a  rotation  crop  with  wheat,  both 
as  a  fodder  for  stock  and  as  a  soil  renovator  in  keeping  up  the  humus  content 
of  the  soil  and  aerating  and  sweetening  the  subsoil  by  its  deep-rooted  habit  of 
growth.  Its  value  as  fodder  is  increased  by  the  fact  that  the  expenses  of 
harvesting  are  unnecessary. 

Other  fodder  crops  have  been  tried,  and  sorghum  and  Sudan  grass  have 
been  fairly  successful,  but  further  trials  are  necessary  before  their  growth 
can  be  recommended. 

For  those  who  intend  to  make  it  their  borne,  the  west  can  be  made  more 
secure  against  droughts  by  the  growth  and  conservation  of  fodder  as  a  reserve 
to  carry  them  through  the  lean  years  which  periodically  occur,  and  it  is  more 
than  probable  that  greater  advances  will  be  made  in  this  direction  in  the 
future  than  have  been  in  the  past.  As  one  who  has  been  intimately  con- 
nected with  the  development  of  this  work  since  its  inception  twenty-two 
years  ago,  I  look  forward  with  confidence  to  the  time  when  the  stout-hearted 
dwellers  of  that  great  expanse  of  country  shall  be  enabled,  by  the  adoption 
of  scientific  methods  of  agriculture,  to  withstand  to  a  much  greater  degree 
their  most  formidable  enemy. 
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Control  of  Liver  Pltjke. 

The  young  liver  fluke  or  leech  must  live  a  portion  of  its  life  in  the  body  of 
a  fresh- water  snail  before  it  can  attack  sheep,  cattle,  goats  and  other  sus- 
ceptible stock,  says  Dr.  T.  B.  Simms,  Veterinarian  at  the  Oregon  Agricultural 
College.  It  may  therefore  be  controlled  by  the  destruction  of  snails  in  all 
standing  and  running  water  to  which  stock  has  access.  Regarding  the 
method  of  such  destruction,  says  this  authority,  copper  sulphate  (bluestone) 
added  to  the  water  in  which  the  snails  are  living  has  been  found  effective,, 
and  solutions  varying  in  strength  from  1  part  bluestone  to  500,000  parts  of 
water  up  to  as  high  as  1  part  bluestone  to  2,000,000  parts  of  water  have 
been  found  to  kill  all  snails  in  less  than  forty-eight  hours.  As  the  treatment 
does  not  destroy  the  eggs,  however,  a  further  treatment  must  be  given  when 
these  hatch  out  after  an  interval  of  two  or  three  months.  It  is  remarked 
that  the  solution  is  not  injurious  to  higher  plants  or  domesticated  animals, 
but  is  possibly  injurious  to  fish ;  and  that  the  water  is  not  injured  for  bathing, 
drinking  or  irrigation  unless  the  solution  is  made  stronger  than  1  to  50,000. 

Two  methods  of  treatment  are  recommended — one  for  standing  and  the 
other  for  running  water.  In  the  former  method  the  average  depth  of  the 
pond  is  first  determined,  and  the  total  amount  of  water  estimated  ;  then 
sufficient  copper  sulphate  to  make  a  solution  of  1  to  1,000,000  is  added.  One 
ounce  to  1,000  cubic  feet  of  water,  or  to  7,800  gallons,  will  do  this  approxi- 
mately. If  the  body  of  water  is  small,  the  copper  sulphate  may  be  placed  in 
a  sack,  and  the  latter  tied  to  the  end  of  a  pole  and  moved  through  the  water 
until  all  the  bluestone  is  dissolved.  In  larger  bodies  of  water  it  is  a  good 
idea  to  tie  the  sack  of  bluestone  to  the  stern  of  a  boat,  rowing  the  latter 
around  the  pond  until  the  contents  of  the  sack  are  dissolved. 

Running  water  can  also  be  treated,  but  the  method  is  rather  complicated. 


Immature  Potato  Seed. 

Immature  potato  seed  is  best  described  as  the  potatoes  from  a  late  sown 
crop,  which,  through  being  frosted,  have  not  been  given  time  to  develop 
fully,  or  as  those  obtained  by  digging  an  earlier  sown  crop  before  it  had 
ripened  off.  It  is  for  the  former  reason  that  potatoes  from  the  tableland 
districts  are  better  suited  for  seed  purposes  in  the  coastal  areas  than  the  locally 
grown  produce. — A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 


Increased  Production  of  Wool  per  Head  of  Sheep. 

That  the  pastoral  industry  in  Australia  is  a  live  and  growing  thing,  and 
1;hat  a  very  positive  improvement  has  been  effected  in  the  production  of  wool 
per  head  of  sheep,  the  appended  figures  show : — Whereas  in  the  period 
1890-1893  there  were  60,000,000  sheep,  with  an  average  weight  of  wool  per 
head  of  3  lb.  9  oz.,  in  the  period  1900-1903  there  averaged  36,000,000 
sheep,  with  a  weight  of  wool  per  head  of  6  lb.  3  oz.  Finally,  in  1916-19, 
there  averaged  35,000,000  sheep,  with  a  weight  of  wool  per  head  of  8  lb. 
7  oz.  This  means  that  in  1918-19,  with  25,000,000  less  sheep,  there 
were  70,000,000  lb.  more  wool  produced  than  in  1891.— J.  Wrenford- 
Mathews,  Sheep  and  Wool  Expert. 
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Some  Aspects  of  the  Rabbit  Problem^ 


C.  J.  WOOLLETT,  Stock  Inspector,  Taniworth. 

Nearly  everyone  who  knows  anything  of  the  rabbit  problem  is  agreed  that 
the  best  means  of  coping  with  the  pest  are  the  use  of  wire  netting,  digging 
out,  and  destruction  of  harbour.  Regarding  wire  netting,  it^  cost  is  now  so 
high  that  its  general  use  is  prohibitive,  except  to  those  who  are  comfortably 
off.  Digging  out  is  expensive,  and  in  many  places  this  work  is  impracticable. 
Burning  harbour  is  a  satisfactory  method,  and,  generally  speaking,  is  cheap. 
But  the  wholesale  destruction  of  fallen  timber  will  bring  many  landholders 
face  to  face  with  another  problem,  viz.,  the  supply  of  firewood  for  domestic 
purposes.     Therefore  this  work  should  be  done  with  discretion. 

Granted  that  the  three  methods  already  mentioned  are  the  best,  the 
limitations  of  their  application  force  many  people  to  resort  to  two  other 
methods,  namely,  trapping  and  poisoning. 

In  many  places  ^ere  is  a  very  decided  objection  to  trapping,  and  various 
reasons  have  been  given.  For  the  purpose  of  inquiring  into  the  soundness 
of  some  of  the  objections  to  trapping,  I  made  a  number  of  investigations, 
and,  besides,  sent  a  circular  letter  to  over  400  landholders  in  this  district, 
asking  them  to  keep  records  of  the  sexes  of  the  rabbits  trapped  or  poisoned. 
It  is  disappointing  to  find  only  a  few  searchers  after  truth  in  a  subject  that 
has  caused  so  much  discussion  and  diversity  of  opinion  ;  comparatively  very 
few  bothered  to  take  any  interest  in  the  matter.  A  number  of  correspondents, 
however,  went  to  considerable  trouble  and  carefully  kept  records,  whib  a 
number  replied,  giving  opinions  which  were  interesting,  but  of  little  use  for 
the  purpose  of  my  inquiry. 

If  we  are  to  handle  the  rabbit  problem  intelligently,  we  must  approach  it 
with  an  open  mind,  and  be  prepared  to  abandon  preconceived  ideas,  if 
evidence  is  adduced  which  indicates  that  conclusions  based  on  wrong  premises 
have  been  arrived  at. 

It  is  frequently  stated  that  trappers  catch  many  more  bucks  than  does, 
and,  therefore,  by  some  theory,  it  is  assumed  that  it  leads  to  more  prolific 
breeding  by  the  does,  as  they  are  not  worried  by  so  many  males.  If  the 
statement  was  correct  that  the  trappers  do  catch  more  males  than  females, 
there  would  be  no  justification  for  the  assumption  that  trapping  conduces  to 
freer  breeding,  and,  therefore,  an  increase  of  the  pest.  There  is  no  reason, 
except  when  the  does  are  breeding,  why  trappers  should  try  to  catch  more 
males  than  females.  The  same  price  is  paid  for  the  carcase  of  a  doe  as  for 
that  of  a  buck  at  the  freezing  works ;  when  trapping  is  carried  on  for 
the  skins  only,  the  skins  of  dry  rabbits  are  the  best,  but  there  is  little 
diflference  between  the  value  of  a  buck  skin  and  of  a  dry  doe. 
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When  the  trapper  sets  his  traps,  it  is  a  matter  of  indifference  to  him  what 
class  of  rabbits  he  catches,  and  there  is  no  way  to  set  a  trap  so  that  it  will 
catch  a  buck  and  not  a  female.  With  regard  to  the  trapping,  fifteen  land- 
holders who  replied  to  the  circular  individually  supplied  the  following  figures 
of  the  different  sexes  caught : — 


No. 


Bucks. 

Does. 

1 

38 

41 

2 

263 

266 

3 

2,920 

3,388 

4 

597 

492 

5 

83 

165 

6 

148 

125 

i 

4.34 

376 

8 

519 

635 

9 

56 

76 

No. 


Bucks. 

Does. 

10 

220 

340 

11 

424 

936 

12 

54 

62 

13 

90 

94 

14 

720 

920 

15 

719 

480 

7,284 


8,386 


These  fiigures  were  supplied  during  a  time  when  skins  were  abnormally 
high  in  price,  and  when  rabbits  were  sought  everywhere.  The  figures  show 
that  15  per  cent,  more  does  than  bucks  were  killed.  But  before  skins 
became  so  valuable,  when  rabbits  were  trapped  for  the  freezing  works, 
I  visited  various  works,  and,  through  the  courtesy  of  the  managers,  was  able 
to  examine  rabbits  as  to  sex.  The  rabbits  were  taken  at  random,  as  the 
trappers  brought  them  to  the  works.  At  the  time  the  records  were  taken 
this  district  was  in  the  throes  of  a  drought,  and  no  doubt  the  rabbits  had  to 
travel  long  distances  for  food.  Stock  were  very  poor,  and  large  numbers 
were  dying,  but  the  rabbits  brought  to  the  works  were  very  fat. 


Date  of  Examination. 

Freezing  Works. 

Bucks. 

Does. 

1919. 

28  March 

Bo^gabri 

23. 

46 

4  April 

Quirindi 

37 

41 

16      „     

Barraba     

77 

75 

28   „  :.. 

Manilla      

120 

140 

30      

Gunnedah 

47 

65 

16  May 

,, 

110 

130 

413 

487 

The  figures  show  nearly  15  percent,  more  does  than  bucks,  and,  although 
a  person  could  not  dogmatise  on  the  count,  it  supports  the  statements  made 
many  times  to  me  by  people  engaged  in  the  industry  that  at  certain  times, 
for  no  apparent  reason,  you  will  catch  more  does  than  bucks,  and,  at  other 
times,  vice  versa. 

Some  landholders  would  not  object  to  trappers,  so  they  say,  if  the  trapper 
would  set  at  the  burrows,  because  then  the  does  would  be  caught.  Six 
reporters  mentioned  that  they  trapped  at  burrows,  and  from  their  results  it 
cannot  be  stated  definitely,  as  is  often  done,  that  a  great  preponderance  in 
the  number  of  females  is  then  found. 


No.  5 


Bucks. 

Does. 

No.  1 

36 

30 

2 

424 

512 

3 

220 

340 

4 

56 

76 

Bucks. 

Does. 

262 

266 

28 

34 

1,026 


1,267 
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For  every  dozen  does  at  the  burrows,  ten  bucks  were  caught.  Buck 
heaps  are  supposed  to  be  the  preserves  of  the  males,  but  two  reporters  record 
18  and  146  bucks  and  23  and  125  does,  trapped  at  these  heaps. 

If  the  opposition  to  trapping  was  soundly  base^  on  the  reason  that  the 
destruction  of  bucks  ultimately  leads  to  the  increase  of  the  pest,  then  poison- 
ing should  not  be  allowed,  because  the  following  figures  disclose  many  more 
bucks  being  poisoned  than  does. 

Rabbits  poisoned,  mostly  by  strychnine,  as  reported  by  landholders  : — 


Bucks. 

Does. 

1 

70 

30 

2 

45 

25 

3 

1,016 

1,184 

4 

141 

168 

5 

56 

49 

6 

30 

60 

7 

5,756 

5,227 

8 

237 

267 

9 

7 

41 

0 

106 

119 

Bucks. 

Does 

No.  11 

1,626 

421 

12 

25 

19 

13 

942 

1,045 

14 

223 

106 

15 

11 

21 

16 

30 

Jo 

17 

73 

.     58 

18 

35 

24 

10,429  8,879 

It  is  claimed  that  where  trappers  are  at  work,  the  rabbits  become  very 
wild  and  are  scattered  about,  but  the  same  thing  occurs  when  the  poison 
cart  is  used. 

Statements  are  frequently  made  that  trappers  let  the  kittens  go.  No 
doubt  many  do,  but  the  legs  are  invariably  broken  when  caught  in  a  trap. 
Many  of  the  young  rabbits  mu.st  die  from  gangrene,  even  when  only  the 
stump  is  left.  The  Government  graders  at  Manilla  and  Gunnedah  informed 
me  that  only  about  one  in  2,000  grown  rabbits  brought  to  the  works 
were  without  one  leg.  With  trapping  there  is  little  danger  to  stock,  whereas 
poisoning  is  often  the  cause  of  serious  losses.  The  trapper  can  work  effec- 
tively all  the  year  round,  whereas  for  months  at  a  stretch  rabbits  will  not 
take  poison.  If  the  trapper's  catch  is  small,  of  course,  he  is  not  well  paid  for 
his  labour ;  but  the  case  of  the  poisoner  is  worse,  for  when  the  rabbits  will 
not  take  his  baits  he  not  only  gets  nothing  for  his  labour,  but  he  is  also  at 
the  loss  of  the  poison,  which  of  late  has  been  very  expensive. 

Although  rabbits  are  very  scarce  at  the  present  time,  they  will  assuredly 
soon  again  become  a  menace  to  the  agricultural  and  pastoral  industries, 
unless  the  price  of  skins  remains  high,  and  the  matter  of  destruction  will 
then  become  a  live  question. 

These  few  notes  might  prove  an  incentive  for  others  to  keep  records  and 
publish  them  in  the  interests  of  landholders.  Such  information  would  be 
particularly  valuable  to  persons  administering  the  Pastures  Protection  Act, 
and  would  serve  to  break  down  prejudices  that  are  not  founded  on  fact. 


Thb  U.S.  Weekly  News  Letter  relates  the  case  of  a  dairy  farmer  whose  cream 
cheques  before  he  started  testing  his  cows  amounted  to  78  dollars,  for  the 
produce  of  27  cows.  A  year  later  his  cheques  were  223  dollars  for  the 
produce  of  28  cows — a  pretty  good  return  for  the  small  outlay  in  time  and 
expense  involved  in  testing  and  culling  the  herd. 
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Farmers^  Experiment  Plots^ 

Potato  Experiments,  1919-20. 


New  England  District. 


H.  BARTLETT,  Assistant  Inspector  of  Agriculture. 

Potato  experiments  were  conducted  in  the  New  England  district  last  season 
with  the  co-operation  of  the  undermentioned  farmers  : — 

J.  F.  Chick,  Tenterfield. 

T.  Farlow,  Red  Range. 

J.  Piper,  junior,  Llangothlin. 

O.  J.  Perry,  Dumaresq. 

L.  M.  Rixon,  Uralla. 

G.  Neville,  Kentucky. 

W.  H.  Lye,  Tamworth. 

S.  Collins,  Gunnedah. 
The  experiments  comprised  variety  trials  and  manurial  trials  in  the  New 
England  district,  and  variety  trials  at  Tamworth  and  Gunnedah.  The 
variety  trials  in  the  New  England  district  were  uniformly  fertilised  with 
superphosphate  at  the  rate  of  3  cwt.  per  acre.  The  variety  Manhattan  was 
planted  in  the  manurial  trials,  with  the  exception  of  the  plots  at  Dumaresq 
and  Kentucky,  where  Queen  of  the  Valley  and  Coronation  were  used 
respectively. 

Owing  to  the  dry  conditions  during  the  spring,  planting  was  postponed 
until  November  and  December.  It  was  unfortunate  that  this  delay  was 
necessary,  as  the  seed  deteriorated  in  quality.  This,  coupled  with  the  fact 
that  the  conditions  were  fairly  dry,  and  that  the  seed  was  cut,  caused  a  faulty 
germination  in  some  of  the  plots.  However,  although  the  rainfall  was  below 
the  average,  sufficient  falls  were  registered  at  frequent  intervals  to  produce 
fairly  satisfactory  crops,  excepting  at  Tamworth  and  Gunnedah  ;  the  Tam- 
worth plot  did  not  yield  sufficient  to  warrant  the  calculation  of  the  yields, 
and  the  Gunnedah  plot  failed  altogether. 

In  all  cases  the  soil  was  in  a  satisfactory  condition  for  planting,  and  the 
sets  were  dropped  after  the  plough.  Drills  varied  from  32  to  36  inches 
apart,  and  the  sets  from  18  to  20  inches  apart  in  the  drills.  After  planting, 
the  plots  were  harrowed.  During  growth  the  soil  was  kept  free  from  weeds, 
and  the  potatoes  were  hilled. 

Factor  is  one  of  the  most  promising  varieties,  and  has  done  well  throughout 
the  district,  and  at  Tenterfield  and  Llangothlin  actually  topped  all  others. 
It  is  a  white-skinned  potato,  of  medium  size,  even  shape,  keeps  and  cooks 
well,  and  is  a  fairly  early  variety,  suitable  for  early  planting. 
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Rainfall. 

As  the  rainfall  registered  prior  to  planting  greatly  influences  the  yield, 
records  from  July,  1919,  to  June,  1920,  are  appended  : — 


Tenterfleld. 

Uralla. 

TaiKworth. 

1919. 

Points. 

Points. 

Points. 

July           

42 

33 

50 

August       

84 

108 

97 

September 

50 

37 

66 

October      

115 

184 

217 

November 

88 

160 

52 

December 

194 

403 

251 

1920. 

January     

131 

148 

274 

February   

122 

313 

158 

March 

144 

145 

April          

Nil. 

146 

158 

May            

92 

24 

Not  recorded 

June 

165 

790 

>>           >f 

Total 

1,227 

2,491 

1,323 

Results  of  Potato  Variety 

Trials. 

Variety. 

Tenterfleld. 

Red  Ranze, 

Uangothlin. 

Uralla. 

Dumaresq. 

Kentucky. 

Queen  of  the  Valley      .. 
llrownell 

t. 
3 
3 

3 
3 
3 
2 
2 
4 

c.    q.  lb. 
12    0    0 
14    0    0 

"\\"o  0 

16    0    0 
12    0    0 
16    0    0 
16    0    0 
10    0    0 

t     C.    q.    lb. 
6    19    -i    24 

6  2    2    16 

7  16    3      4 
&    13    1     12 
3    16    3    12 

5  6    0      8 
3      5    3    16 

8  7    3    12 

6  13    3    16 

t.    c.    q.   Ih. 
3      3    3    14 

2  17    1      0 

3  18    0      0 

1  18    1      0 
8      0    2    14 
3      2    3      0 

2  16    3      0 

2  4    0      0 

3  11    2      0 

t. 
3 
3 

3 
3 
2 
2 
3 
3 

2 

c.    q. 

14  0 

15  3 
19     1 
17    0 

2  0 

3  0 

13  0 

14  3 
12     1 

2    0 
12    2 

lb. 

0 

12 

4 

8 

16 

16 

16 

4 

20 

0 

8 

t. 
4 
3 

2 

1 
3 

1 
2 

2 

c. 
7 
4 

3 
0 

lb. 

27 
2 

16 
14 
24 

22 
0 

6 
t 

t.     1-. 
4    16 

q- 

1 

lb. 
0 

3      1 

1 

0 

Surprise 

8 
19 
3 

1 
1 
0 

Ma)f num  Boiium . . 

Carman 

Early  Manistee    . . 

Manhattan 

16 
18 

2 
3 

Factor       

Sussex       

Satisfaction 

9 

2 

5      0 

2 

14 

Results  of  Potato  Manurial  Trials. 


Fertiliser  per  acre,         Tenterfield.       Red  Range.    '■  LlanKOthlin. 


Uralla. 


Duinaresq. 


Superphosphate,  2  cwt. 
Superphosphate,  3    „ 

P5,  21  C'vt 

No  manure 

P7,  3  cwt 

P8,  3  cwt 

Basic     superphosphate, 
2  cwt 


c  q. 

8  0 

16  0 

0  0 

15  0 

18  0 

2  0 


2    18    0      0 


c. 

q. 

7 

3 

16 

1 

16 

3 

11 

0 

lb. 


lb. 

t. 

0 

3 

0 

3 

0 

3 

0 

1 

0 

3 

0 

3 

0 

3 

q.  lb. 

3  12 

3  4 

2  24 

2  16 

0  0 

0  16 


c.  q. 

9  2 

7  3 

19  0 


1      2 

1  26 

2  14 


2    0    11 


Kentucky. 


c.  q. 
15  2 
6    1 


lb. 

14 
7 

21 
0 

21 

14 


5    0      0 


The  mixture  P7  consists  of  equal  parts  of  bonedust  and  superphosphate, 
and  P8  of  equal  parts  of  blood  and  bone  and  of  superphosphate.  P5  consists 
of  superphosphate,  4  parts,  and  sulphate  of  potash,  1  part. 

The  approximate  cost  of  the  manure  mixtures  was  as  follows  : — Super- 
phosphate, per  ton,  £5  5s.  ;  basic  superphosphate,  £6  10s.  ;  P7,  £9  10s.  ; 
P8,  £10  10s;  P5,  £11  10s. 
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The  outstanding  feature  of  these  experiments  is  the  increased  yield  due  to 
the  application  of  artificial  fertilisers.  In  every  case  the  manured  plots  have 
shown  an  increased  yield  over  the  unmanured  plots.  The  increase  is  appar- 
ently due  to  the  application  of  phosphoric  acid  in  the  form  of  superphosphate. 

In  a  normal  season,  with  a  satisfactory  rainfall,  it  is  more  than  probable 
that  best  results  would  be  obtained  by  applying  a  mixture  of  superphosphate 
and  bonedust  in  equal  proportions  (P7  mixture)  at  the  rate  of  3  cwt.  per  acre. 

The  advisability  of  applying  nitrogenous  and  potassic  fertilisers  is  not 
evident,  and  results  to  date  do  not  justify  the  expense  of  using  these  manures 
in  the  New  England  district,  though,  of  course,  individual  farmers  may  find 
their  land  benefit  by  their  use. 

Most  of  the  growers  in  New  England  will  admit  that  manuring  pays,  yet 
how  few  there  are  who  make  use  of  this  knowledge !  The  advisability  of 
applying  artificial  fertilisers  has  passed  the  speculative  stage ;  it  has  been 
demonstrated  in  every  part  of  the  State,  even  on  the  rich  soils  of  the  North 
Coast.  One  grower,  who  has  the  pick  of  the  rich  red  soil  at  Guyra,  has 
manured  his  potato  crop  for  a  number  of  years  past,  and  this  year  he  has 
already  spent  several  hundreds  of  pounds  in  purchasing  fertilisers  for  next 
season's  planting.  His  neighbours  are  following  his  example.  Farmers 
should  ask  themselves,  if  manuring  pays,  why  plant  without  manure  1 


Compressed  Poddeb. 


A  RECENT  inquiry  from  Western  Australia  on  the  subject  of  compressed 
fodder  led  to  information  being  collected  on  the  subject.  It  was  ascertained 
that  a  fairly  extensive  trade  is  at  present  being  done  by  Victorian  firms  with 
Java,  Singapore,  and  other  eastern  parts.  The  fodder  as  made  up  there  is 
composed  of  mixed  wheaten  or  oaten  chafif  with  a  good  percentage  of  grain 
and  lucerne  chaff;  a  little  bran  is  added  to  improve  the  appearance  and 
quality  of  the  fodder.  It  is  made  up  in  bundles  running  70  to  80  lb.  in 
weight,  approximately  18  inches  long,  15  inches  wide,  and  12  inches  deep, 
and  at  each  end  are  placed  two  half-inch  hardwood  battens  about  15  inches 
long  and  6  inches  wide,  and  covering  consequently  the  whole  of  the  two  ends. 
Each  bundle  is  secured  with  three  No.  8  wires,  and  with  the  ordinary  bundle 
there  is  a  loss  by  shedding,  as  the  pressure  alone  is  relied  on  to  keep  the 
bundle  together.  A  hessi9.n  cover  may  be  applied  to  the  bundle  in  the  press 
at  an  additional  cost  of  about  7s.  6d.  per  ton.  The  cost  of  pressing  the 
fodder,  over  and  above  the  cost  of  the  ingredients,  is  about  30s.  per  ton. 
The  machine  used  is  very  similar  in  action  to  a  power  straw  press  set  on 
end,  and  the  chaff  is  fed  to  an  overhead  hopper  by  an  ordinary  belt  box 
conveyor,  and  falls  down  into  the  machine  by  gravity.  Two  men  operate 
the  compressor,  and  they  put  through  about  1  ton  an  hour,  and  a  little  less 
when  the  fodder  is  covered  with  the  hessian.  The  machines  used  are  made 
by  two  different  firms  and  cost  from  £2,300  to  £2,600.  They  are  driven  by 
hydraulic  power.  In  some  places,  with  an  ordinary  press  three  full  bags  of 
chaff  are  being  compressed  into  a  little  more  than  the  size  of  one,  and  they 
are  secured  with  two  battens  at  each  end,  and  two  wires. 
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Roscommon  Sheep  in  Crossbreeding  Trials^ 

F.  B.  HINTON,  Sheep  and  Wool  Instructor. 

It  is  the  practice  of  the  Department  to  test  the  utility  of  the  various  British 
breeds  for  crossbreeding  purposes,  and  in  accordance  with  this  policy  trials 
with  a  Roscommon  ram  were  commenced  at  Wagga  Experiment  Farm  in 
1918.  Border  Leicesters,  which  have  proved  so  serviceable  for  crossbreeding 
for  a  number  of  years,  were  used  as  a  basis  of  comparison. 

The  Rosfcoramon  as  a  breed  originated  in  an  Irish  county  in  Connaught, 
and  appears  to  be  one  of  the  oldest  known  breeds  in  tlie  British  Isles.  Culley 
in  his  book  "  Observations  on  Livestock,"  in  1801,  described  the  breed  as 
being  the  worst  type  of  sheep  he  has  ever  seen.  He  states  : — "  It  seems  to 
me  that  the  breeders  of  the  Roscommon  have  set  out  with  the  object  of 
obtaining  all  those  points  in  a  sheep  which  are  undesirable."  Professor  IjOW 
in  his  "  Domesticated  Animals  of  the  British  Isles,"  however,  refers  to  the 
improvement  of  the  breed  by  crossing  with  the  Border  Leicester. 

In  appearance  the  Roscommon  is  a  tall,  gaunt,  unattractive  animal — 
rather  heavier  than  the  Lincoln,  but  with  a  less  compact  and  less  shapely 
frame.  The  face  and 'points  are  white  and  the  skin  pink,  while  the  wool  is 
of  a  demi-lustrous  type,  approximating  in  spinning  quality  to  the  Border 
Ijeicester  and  Romney  Marsh,  but  not  as  attractive  as  either. 

Quite  an  amount  of  criticism  was  levelled  at  the  Department  for  using  a 
ram  of  such  ungainly  appearance,  but  as  the  donor  of  the  ram  (Mr.  W.  W. 
Killen)  stated  that  the  animal  was  a  fair  representative  of  the  breed,  the 
trial  was  proceeded  with. 

The  following  table  shows  the  number  of  ewes  mated  and  the  lambs 
marked  : — 


Ewes 

Hatinff 
period. 

Lambs. 

Total     i  Per  cent, 
marked.  1  marked. 

'^'■°*«-                                    mated. 

Ewes.        Wethers. 

Roscommon  x  Merino      

Border  Leicester  x  Merino 

25 
25 

days. 

87 
90 

5               8 
9             12 

13      '      52 
21       1       84 

1 

.  The  lambs  were  weighed  four  times  during  a  period  of  five  months  and 
the  average  weight  at  each  weighing  is  presented  in  the  following  table : — 


Sex. 

Weighings. 

First. 

Secon  d.        Third 

Fourth. 

Roscommon  x  Merino      

Border  Leicester  x  Merino 

f  Wethers 
\Ewes     ... 
f  Wethers 
\Ewes     

lb. 
23 
20-5 
23  6 

23-8 

lb. 
36 
32-5 
35-3 
36 

lb. 
53-2 
53-2 
501 
53- 1 

lb. 
62  4 
61-5 
60-6 
59-9 
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The  weights  were  again  taken  and  the  sheep  measured  when  the  animals 
were  16  months  old  (two  tooth).  The  averages  are  shown  in  the  following 
table : — 


Breed. 

Weight. 

Length. 

Waist. 

Body. 

Fleece. 

Roscommon  x  Merino      

Border  Leicester  x  Merino 

lb. 
90| 
83^ 

lb. 
H 
6i 

inches. 
40 
38 

inches. 
35 
36^ 

inches. 
35 
33 

The  sheep  comprising  the  test  were  sold  in  Wagga  in  November,  1919, 
and  both  crosses  realised  22s.  6d.  per  head. 

The  results  obtained  are  in  no  way  conclusive,  the  test  covering  only  one 
season,  and  only  one  ram  being  used ;  but  perhaps  some  idea  of  the  relative 
value  of  the  Roscommon  is  afforded. 


The  American  and  the  Corn  Borer. 

Referking  to  the  European  corn  borer's  appearance  in  portions  of  the 
United  States,  the  Florida  Plant  Board's  Quarterly  Bulletin  makes  the 
following  statement : — "  Already  the  States  of  Massachusetts  and  New  York 
have  each  expended  nearly  100,000  dollars  in  fighting  it,  and  the  United 
States  Department  of  Agriculture  is  using  a  Congressional  appropriation  of 
250,000  dollars  for  the  same  purpose,  appropriated  by  Congress  in  August, 
1919.  The  Department  is  asking  for  an  additional  appropriation  of  500.000 
dollars,  and  a  conference  of  State  Commissioners  of  Agriculture  and  official 
entomologists,  held  at  Albany,  N.Y.,  and  Boston,  Mass.,  on  28th  and  29th 
August  (1919),  has  recommended  to  Congress  that  2,000,000  dollars  be 
appropriated  at  once  to  combat  the  pest,  with  the  additional  appropriation, 
later,  of  as  many  more  millions  of  dollars  as  may  be  necessary." 

The  American  knows  the  value  of  pest  control.  His  maize  crop  runs 
annually  about  2,500,000,000  bushels,  averaging  23|  bushels  per  acre,  and 
evidently  he  has  no  intention  of  allowing  the  European  intruder  to  get  his 
•crop  or  even  skim  the  cream  off  the  profits. 


The  Home-maker  and  the  Rural  Problem. 

The  loss  to  family  and  community  by  the  waste  of  woman's  energy  .... 
•could  be  prevented  by  a  reasonable  amount  of  planning  and  well-directed 
investment  in  modern  equipment.  There  is  much  talk  nowadays  of  the 
economic  importance  of  a  contented  rural  population  willing  to  stay  on  the 
land  and  help  to  build  it  up.  Perhaps  the  greatest  factor  in  bringing  this 
about  will  be  the  healthy,  alert  and  expert  home-maker,  who  will  see  to  it 
that  a  part  of  the  increased  income  from  the  farm  is  directed  toward  the 
improvement  of-  the  home  as  a  means  of  contentment  and  stimuli  for  farm 
work. — U.S.  Weekly  News  Letter. 
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Breeding  Cereals  at  the  Experiment  Farms. 

J.  T.  PRIDHAM,  Plant  Breeder. 

The  extent  of  the  Department's  activities  in  the  crossbreeding  of  cereals 
may  be  indicated  by  a  brief  reference  to  what  is  being  done  at  the  various 
experiment  farms  in  the  present  season. 

At  Cowra,  which  is  the  chief  station  of  the  State,  and  particularly  repre- 
sentative of  the  Central-western  Slopes,  variety  tests  were  sown  in  triplicate 
this  season  of  all  wheats,  oats,  and  barleys  that  were  grown  the  previous  year 
and  appeared  at  all  promising.  Single-row  plots  were  sown  of  those  sorts 
which  are  untested  or  apparently  unsuittible,  the  tests  being  continued  for 
three  yeai's.  Varieties  which  prove  suitable  in  the  triplicate  section  are 
grown  in  multiplying  plots  for  more  extended  trial.  About  260  varieties  of 
wheat  and  IGO  crossbreds  were  sown,  71  varieties  of  oats  and  14  different 
crossbreds,  38  barley  varieties  and  4  crossbreds.  The  number  of  plots 
occupied  by  wheat  variations  selected  from  standard  varieties  total  about  250  ; 
otit  variations  203 ;  barley  variations  or  sports  29.  The  general  length  of 
the  row-plots  runs  from  15  to  50  links,  single  grains  being  sown  by  hand 
about  4  inches  apart.  Plots  devoted  to  selections  from  artificial  crossbreds 
number  about  700  in  wheat,  79  in  oats  and  45  in  barleys.  Imported  cereals 
and  samples  sent  for  identification  are  also  being  grown,  and  two  varieties 
of  rye.  Some  imported  and  crossbred  strains  of  field  peas  are  also  being  bred, 
mainly  for  fodder  purposes.  *  Variations  from  cereals  in  cultivation  are 
becoming  a  more  prominent  feature,  presenting  a  wide  field  for  selection, 
as  natural  crosses  are  from  time  to  time  discoveretl. 

At  Wagga  the  conditions  are  those  ot  the  South-western  Slopes  and 
Riverina.  The  tests  are  on  the  same  lines  as  at  Cowra.  The  number  of 
wheat  varieties  growing  this  season  is  90,  of  oats  23,  and  of  barleys  23. 
The  wheat  crossbreds  occupy  290  plots,  this  farm  being  largely  representa- 
tive of  the  wheat  belt. 

Bathurst  is  typical  of  the  Central  Tableland.  The  number  of  wheab 
varieties  growing  here  is  160  ;  it  includes  a  good  many  imported  kinds  from 
cold  countries  not  adapted  for  the  Wagga  climate.  Wheat  crossbreds 
occupy  127  plots — considerably  fewer  than  at  Wagga.  Oats  are  largely 
grown,  68  varieties  having  been  planted ;  there  are  also  37  different  barleys, 
besides  crossbreds. 

Glen  Innes  Farm,  which  is  situated  in  the  Northern  Tableland,  is  growing 
89  varieties  of  wheat  in  the  experiment  breeding  plots,  including  a  few 
field  selections.  The  oat  varieties  total  75,  with  28  plots  of  crossbreds  ;  10 
vai'ieties  of  barley,  and  10  of  rye  were  also  sown.  To  wheat  crossbreds  65 
plots  are  devoted. 
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The  climate  at  Hawkesbury  Agricultural  College  is  that  of  the  central 
coastal  districts,  rust  resistance  being  of  prime  importance.  Some  48 
varieties  of  wheat,  17  of  oats,  16  barleys  and  7  ryes  were  sown  in  triplicate, 
and  wheat  crossbreds  occupy  63  plots. 

At  Nyngan,  representing  the  Western  Plains,  where  a  hay  crop  only  is 
looked  for  in  average  seasons,  only  very  early  maturing  sorts  are  grown,  and 
20  varieties  of  wheat,  5  of  oats,  and  11  of  barleys  were  sown.  Six  plots  of 
each  variety  were  planted  at  intervals,  as  the  soil  is  of  a  very  patchy 
character. 

Grafton  is  typical  of  the  North  Coast  district,  the  plots  being  situated  on 
alluvial  soil;  42  varieties  of  wheat,  19  crossbred  wheat  strains,  13  oats, 
1 2  barleys,  and  8  ryes  were  sown  in  triplicate  for  fodder  purposes.  It  is 
proposed  to  go  in  more  extensively  for  early  oat  varieties  here. 

At  Yanco  a  trial  of  25  varieties  of  barley  was  sown  for  fodder  and  grain 
under  irrigation. 

The  foregoing  do  not  include,  the  larger  plots  intended  to  supply  pure 
pedigreed  seed  of  varieties  raised  for  sale  to  farmers  and  for  commercial 
sowings.  In  the  principal  departmental  farms  this  has  been  going  on  for 
many  years,  the  seed  distributed  being  not  only  pure  and  graded,  but  of 
high  productivity  and  vitality,  as  a  result  of  the  careful  pedigree  selection 
practised. 


More  Imported  Rubbish. 


A  REMARKABLE  example  of  the  unscrupulousness  of  certain  seed  merchants 
has  just  come  to  light  in  the  examination  t>i  a  consignment  of  seed  from 
New  Zealand,  imported  under  the  Federal  quarantine  regulations.  The  con- 
signment was  labelled  "  mixed  grass  seed,"  whereas  the  proportion  of  true 
grasses  was  approximately  5  per  cent.  About  75  per  cent,  consisted  of 
PlaMago  lanceolaia  (lamb's  tongue),  8  per  cent,  of  clover  seeds,  and  about  12 
per  cent,  of  a  mixture  of  such  bad  weed  seeds  that  any  paddock  would 
certainly  be  ruined  were  this  "  mixed  grass  seed  "  sown  in  the  condition  in 
which  it  was  imported. 

The  number  of  weed  seeds  in  a  pound  of  this  mixture  is  almost  staggering. 
There  were  present  33,504  sorrel  seeds  {Rumex  acetosella),  192  Scirpus 
lacustris,  256  wire  weed  {Polygonum  aviculare\  2,944  docks,  96  thistle 
(Carduus'lanceolatus),  64  self-heal  (Prunella  vulgaris),  96  cat's  ear  [Hypo- 
ch(jrris  radicata),  32  wild  geranium  {Geranium  dissectum),  and  736  Ammi 
visnaga.  .   , 

The  number  of  lamb's  tongue  seeds  {Plantago  lanceolata)  in  a  pound  of  the 
seed  would  probably  run  into  six  figures,  but  at  present  some  farmers  buy 
this  seed  for  pasture,  although  not  recommended  by  the  Department.  There 
was  also  present  a  considerable  amount  of  ergot — -a  very  bad  fungus. 

The  Commonwealth  Government  has  power  to  suppress  the  importation 
of  such  seed,  unless  it  can  be  satisfactorily  cleaned,  but  no  State  legislation 
whatever  exists  to  prevent  the  sale  of  such  seed  to  farmers,  once  it  arrives 
at  the  merchant's  warehouse. — E.  Breakwell,  Agrostologist. 
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Top-dressing  Lucerne  with  Superphosphate* 

EiELD  Experiments  at  Yanco. 


E.  B.  FURBY,  Experimentalist. 

[The  Experiment  Supervision  Committee  wishes  to  point  out  that  the  following  are  the 
results  from  the  first  year's  trial  only,  but  in  view  of  the  successful  use  of  superphosphate 
as  a  top-dressing  on  lucerne  in  other  districts  it  has  been  thought  advisable  to  publish 
the  report.] 

This  experiment  was  set  out  on  the  following  plan,  and  the  applications  of 

superphosphate  were  made  accordingly  : — 

Plot    1     ...     (Check)    Cultivated  but  not  manured. 
,,       2  and  3         ...     1  cwt.   superphosphate   per  acre   applied   in   the   spring  (8th 

September,  1919). 
,,       4     ...  ...     No  cultivation  and  not  manured. 

„       5     ...     (Check)    Cultivated  but  not  manured. 

„       6  and  7         ...     2  cwt.   superphosphate  per  acre  applied  iu  the  spring  (8th 

September,  1919). 
,,       8     ...     (Chectc)     Cultivated  but  not  manured. 
,,       9  and  10         ...     1  cwt.  superphosphate  per  acre  applied  in  the  autumn  (13th 

June,  1919). 
„     11     ...     (Check)    Cultivated  but  not  manured. 
,,      12  and  14         ...     2  cwt.  superphosphate  per  acre  applied  in  the  autumn  (13th 

June,  1919). 
,,     13     ..  ...     No  cultivation  and  no  manure. 

,,     15     ...     (Check)    Cultivated  but  not  manured. 

The  plots  each  comprised  ^  acre.  With  the  exception  of  Nos.  4  and  13, 
all  were  cultivated  as  deeply  as  possible  in  June,  as  soon  as  it  was  practicable 
to  get  on  the  land  after  the  last  cut  had  been  removed,  the  autumn  applica- 
tion of  manure  then  being  applied.  No  further  cultivation  was  given  prior 
to  the  spring  dressing,  which  was  applied  early  in  September,  just  as  the 
lucerne  was  making  a  fresh  start  to  grow. 

As  there  was  practically  no  rain  in  the  winter  in  any  quantity,  the  full 
benefits  of  autumn  manuring  were  not  fully  realised,  for  the  little  rain  there 
was  did  not  penetrate  to  the  subsoil,  and  it  was  not  until  artificial  watering 
was  commenced  in  the  spring  that  the  ground  was  thoroughly  saturated  and 
the  manure  made  available  for  plant  use.  Concerning  the  spring  dressings, 
no  indications  were  noticed  on  any  of  the  plots  to  show  that  the  manure  from 
these  had  been  washed  to  the  lowest  end  of  the  plots  to  cause  a  better  growth 
there.  Any  extra  vigorous  growth  in  the  paddock  occurs  in  isolated  places  on 
treated  and  untreated  plots  alike,  and  cannot  therefore  be  attributed  to  the 
effects  of  the  superphosphate. 

Since  the  autumn  dressing  was  made  on  13th  June  only  345  points  of  rain 
have  been  recorded,  while  altogether  eleven  irrigations  have  been  made — 
on  the  following  dates : — 23rd  July,  3rd  September,  25th  October,  25th 
November,  9th  December,  18th  December,  10th  January,  19th  January,  6th 
February,  26th  February,  and  8th  March.  Very  hot,  windy  weather  has 
prevailed  throughout  the  season  until  latterly,  when  a  cool  change  occurred, 
with  a  coinciding  diminution  in  the  rapidity  of  the  growth  of  the  lucerne. 


700 


Agricultural  Gazette  of  N.S.W. 


[Oct.  2,  1920. 


At  that  period  during  the  hot  weather  when  the  crop  was  making  its 
quickest  and  most  vigorous  growth,  there  was  practically  no  difference 
observable  in  the  appearance  of  individual  plots,  with  perhaps  the  exception 
of  plots  6  and  7,  which  showed  only  a  slight  increase  in  height  and  a  slightly 
darker  colour  than  the  others. 

Six  cuts  of  hay  were  obtained.  The  following  table  illustrates  the  mone- 
tary value  of  the  increase  in  yield  per  acre  of  lucerne  hay  as  the  result  of 
top-dressing,  the  average  price  of  lucerne  hay  being  taken  as  £12  per  ton,, 
superphosphate  as  £6  per  ton  landed  at  Yanco,  and  the  cost  of  cultivation  at 
1 2s.  6d.  per  acre.  This  last  figure  is  based  on  the  time  it  actually  took  ta 
cultivate  and  top-dress  a  6-acre  paddock.  The  work  was  done  in  one  day  with 
one  man  on  a  six-horse  cultivator,  and  one  man  on  three-horse  drill.  Men's 
labour  was  reckoned  at  13s.  6d.  per  day,  horse  labour  at  5s.  (a  drought, 
estimate),  and  depreciation  of  machinery  at  6d.  per  acre. 


Table  showing  Monetary  Value  of  Increase  in  yield  from  Top-dressing. 

Yield  per 

Increase 

Value  of 
increase 

Methods  of  treatment  in  order 
of  merit. 

acre,  based  on 
percentaice 

per  acre, 
due  to 

Cost  of  increase 
per  acre 

Net  g»in 
per  acre. 

yield. 

t  reatment. 

t.    c.    q.  lb. 

c.    q.   lb.       £  8.  d. 

£  8    d. 

2  cwt.  superphosphate  applied  in 

3      8    0    10 

14    0    18 

8    9  11 

Superphosphate,  1?8.  ; 

7    5    6 

the  spring. 

cultivation,  128.  6d. 

•No  cultivation  and  no  manure  . . 

3      1    S    11 

8    8      7 

5    6    9 

ft    5    9 

1  cwt  superphosphate  applied  in 

3      2    1     15 

9    1    11 

5  12    2 

Superphosphate,    Os.  ; 

4  13    8 

the  spring. 

cultivation,  128.  6d. 

2  cwt.  super^ihosphate  applied  in 

3      12      0 

8    16 

4  19    8 

Superphosphate,  128.  ; 

3  15    2 

the  autumn. 

cultivation,  128.  6d. 

1  cwt.  superphospliate  applied  in 

2    16    0      1 

2    3    25 

1  15    8 

Superphosphate,    6s   ; 

0  17-   2 

the  autumn. 

cultivation,  12s.  6d. 

Cultivated  but  not  manured 

2    13    0      4 

*  An  irregrularity  due  to  difficulty  in  reRulatins:  the  exact  amount  of  water  applied  to  each 
plot  evidently  occurred  here. 

From  the  foregoing  table,  when  the  results  from  light  top- dressings  are 
compared  with  those  obtain.^d  on  the  unmanured  and  uncultivated  plot,  the 
conclusion  might  be  drawn  that  unless  lucerne  is  heavily  top-dressed  (at 
2  cwt.  per  acre)  it  is  more  profitable  to  leave  top-dressing  alone.  Discarding 
this  plot,  the  yield  from  which  is  at  variance  with  the  general  I'esults, 
cultivating  and  top-dressing  lucerne  with  superphosphate  has  proved  to  be 
quite  a  profitable  practice. 


Standardisation  in  Agricultural  Machinery. 

The  importance  of  standardisation  in  agricultural  machinery  and  implements 
was  urged  by  a  number  of  witnesses  who  gave  evidence  before  a  departmental 
committee  on  agricultural  machinery,  Ministry  of  Agriculture,  London.  Says 
the  Journal  of  the  Ministry  of  Agriculture  : — "  It  was  agreed  that  a  reduction 
in  the  diversity  of  parts  and  their  interchangeability  between  implements  of 
the  same  type  are  much  to  be  desired.  The  present  bewildering  variety  of 
ploughs,  for  example,  produced  by  individual  makers,  all  in  turn  differing 
from  those  of  other  manufacturers,  and  with  relatively  few  fittings  common 
to  any  of  them,  increases  the  difficulties  of  the  users  and  must  necessarily 

add  to  the  cost  of  production Ploughs  and  other  implenienta- 

of  cultivation  appear  to  afi'ord  considerable  possibilities  of  standardisation." 
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Cuzco  Maize. 


H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Not  all  varieties  of  maize  introduced  into  the  State  for  trial  prove  successful, 
and,  with  the  yearly  introduction  of  new>  varieties  from  different  parts  of 
the  world,  it  is  inevitable  that  some  should  be  found  which  do  not  suit  any 
of  our  conditions,  and  which,  after  trial,  have  to  be  discarded.  A  variety 
known  as  Cuzco,  seed  of  which  was  obtained  from  Chili  by  Mr.  J.  M.  Paxton, 
of  the  Sydney  Chamber  of  Commerce,  in   1918,  has  to  suffer  this  fate. 

This  maize  belongs  to  the  soft,  or  flour  com  family,  and  similar  types  are 
used  by  the  natives  of  South  America  and  South  Africa  for  human  food. 
They  are  popular  with  these  people  on  account  of  the  ease  of  grinding,  owing^ 
to  the  entire  absence  of  horny  endosperm.  A  similar  type  (Brazilian  flour 
corn),  but  with  much  smaller  grain,  is  grown  a  little  in  some  localities  in 
Queensland,  where  it  is  ground  into  calf  meal.  Though  of  some  use  in  this 
way  its  feeding  value  is  low,  as  it  consists  most  largely  of  carbohydrates 
(starch)  and  contains  but  little  protein.  The  soft  nature  of  the  grain  render* 
it  easily  susceptible  to  damage  by  weevil  and  grain  moth,  and  the  grain 
does  not  keep  well  in  warm  climates.  On  account  of  the  very  lato  maturity 
of  Cuzco  a  long  growing  season  is  required  for  it,  and  it  is  probably  only  on 
our  North  Coast  that  it  would  have  a  chance  of  maturing.  The  trouble 
experienced  there  with  weevil,  however,  militates  to  a  large  extent  against 
its  success  in  that  district.  This  maize  is  the  giant  of  the  maize  family^ 
having  grains  twice  as  large  as  a  good  sample  of  Hickory  King. 

The  experience  with  Cuzco  maize  in  this  State  has  been  as  follows  : — 
At  Casino,  in  1918,  it  was  sown  in  December,  with  several  other  varieties 
for  comparison,  and  from  one-tenth  acre  plot  only  a  few  pounds  of  grain 
were  produced,  most  of  which  moulded  on  the  cob  as  the  result  of  late 
autumn  rains.  None  of  the  ears  measured  more  than  2  or  3  inches  in 
length,  and  even  then  many  had  no  grain  at  all,  while  on  others  only  a 
sprinkling  of  grain  set  after  fertilisation.  The  leaves  were  still  green  and 
the  grain  quite  soft  at  the  end  of  May — after  six  months'  growth.  It  wa» 
observed  that  on  most  plants  the  silks  did  not  develop  until  six  weeks  after 
the  tassels  appeared,  a  fact  which  would  be  responsible  for  the  poor  setting 
of  grain.  There  was  also  a  bad  tendency  to  the  formation  of  two  or  three 
cobs  at  a  single  node,  which  in  any  variety  generally  results  in  a  bunch  of 
barren  ears.  The  stalks  attained  a  height  of  8  feet,  and  the  variety  could 
not  compare  with  any  others  in  the  test,  either  for  grain  or  fodder. 

Mr.  J.  M.  Pitt,  Inspector  of  Agriculture  on  the  lower  North  Coast, 
reported  that  in  a  trial  of  Cuzco  on  the  Manning  River  the  germination  after 
heavy  rain  did  not  exceed  10  per  cent.  Though  the  growth  attained  a 
height  of  10  feet  the  stalks  were  still  green  after  six  months,  and  the  delay 
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in  silking  after  tasselling  was  very  marked.  Very  few  cobs  formed,  and  very 
little  grain  set  even  on  these  cobs  :  the  variety  had  nothing  to  commend  it. 

Mr.  R.  W.  McDiarraid,  Inspector  of  Agriculture  in  the  north-west, 
reported  that  at  Mount  Russell  the  germination  was  good,  but  that  the  crop 
died  oflf  during  the  drought. 

Mr.  G.  G.  Potts,  then  Inspector, of  Agriculture  on  the  Murrumbidgee 
Irrigation  Area,  reported  in  1919  that  Cuzco  seed  germinated  only  60  per 
cent,  and  grew  to  a  height  of  9  or  10  feet,  with  no  suckering  and  coarse 
stems.     Owing  to  the  delay  in  silking,  little  or  no  grain  formed, 

Mr.  W.  D.  Kerle,  Inspector  of  Agriculture  on  the  North  Coast,  stated 
that  at  Bonville  only  10  per  cent,  of  the  seed  germinated.  The  crop  was  a 
poor  one  and  no  seed  was  obtained. 

The  poor  germination  in  these  cases  might  be  expected  from  such  a  soft 
grain  if  wet  weather  follows  planting.  The  large  amount  of  soft  starch  in 
the  grain  readily  induces  rotting  under  these  conditions,  especially  if  the 
weather  is  cold. 

A  communication  from  a  correspondent  in  Valparaiso,  was  received  by 
Mr.  Paxton,  after  these  trials.  It  reads  as  follows  : — "  In  Chili  we  have 
not  been  able,  as  a  rule,  to  get  any  results  beyond  a  splendid  plant  of 
gigantic  growth  for  ensilage.  Cattle  eat  it  most  readily.  Occasionally  cobs 
form  of  very  large  size,  but  they  are  not  as  a  rule  well-grained.  Cuzco  stands 
at  an  altitude  of  between  12,000  to  13,000  feet.  It  is  extremely  hot  in 
summer  and  cold  in  winter,  and  it  would  seem  that  this  particular  maize  can 
best  be  cultivated  under  such  circumstances  as  obtain  there." 

It  appears  that  even  in  Chili  this  maize  has  not  met  with  much  success 
outside  the  Cuzco  valley,  where  the  conditions  are  peculiarly  suited  to  it. 
In  order  to  obtain  some  information  as  to  whether  it  is  grown  in  North 
America,  and  as  to  what  conditions  in  South  America  suit  it  best,  the 
United  States  Department  of  Agriculture  was  requested  to  give  us  the 
benefit  of  their  experience  with  Cuzco  maize.  Their  reply  was  that  "  this 
type  of  maize  forms  the  principal  crop  in  Peru  at  elevations  of  8,000  to 
11,000  feset,  but  as  far  as  known  it  is  not  grown  in  Mexico.  In  U.S.A.  we 
have  been  able  to  mature  a  crop  only  on  the  Pacific  Coast,  in  the  cool  region 
round  San  Diego.  Although  the  elevation  at  San  Diego  is  low,  the  climatic 
conditions  are  not  dissimilar  from  those  of  its  native  habitat.  The  best 
suggestion  as  to  the  climatic  conditions  suitable  for  this  variety  is  a  location 
where  there  is  a  frostless  period  of  eight  to  ten  months,  with  a  relatively  low 
air  temperature  and  a  high  humidity." 

It  will  be  seen  that  these  conditions  hardly  obtain  anywhere  in  this  State, 
and  although  thie  variety  has  made  a  good  growth  for  fodder  in  some  parts, 
the  difficulty  of  raising  seed  is  a  very  serious  drawback.  Owing  to  the  very 
large  size  of  the  seed,  also,  about  40  to  50  pounds  of  seed  per  acre  would  be 
required  for  a  fodder  crop — about  twice  or  three  times  the  quantity  required 
of  varieties  which  are  highly  satisfactory  for  fodder,  and  of  which  seed  is 
easily  raised.  Cuzco  maize  is  therefore  being  discarded  from  future  trials  by 
the  Department  in  this  State. 
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Farmers^  Experiment  Plots/ 

Maize   Experiments,  1919-20. 


Central-western  District. 


B.  C.  MEEK,  Assistant  Inspector  of  Agriculture. 

The  following  farmers  co-operated  with  the  Department  in  maize  experi- 
ments last  season  : — 

G.  J.  Douglas,  Fairfield,  Coonabarabran. 

N.  S.  Meek,  Lindfield,  Hobby's  Yards. 

J.  Jones,  Morbel,  Canowindra. 

W.  Burns,  Goongawarrie,  Carcoar. 

B.  Blackburn,  Belar  Creek,  Warkton, 

J.  I.  Renshaw,  Hampton  Park,  Binnaway. 

J.  Davidson,  Merrigonowry,  Cowra. 
Results  were  only  obtained  at  the  first  three  places,  the  season  being  one 
of  the  worst  yet  experienced  for  maize  in  this  district.     Birds  also  played 
havoc  with  most  of  the  plots,  swarming  down  from  the  bush  early  and  late 
for  food  which  in  ordinary  seasons  they  rarely  touch. 

Details  of  the  Plots. 

Canowindra. — The  experience  of  Mr.  J.  Jones  is  especially  worthy  of  note 
in  view  of  the  agitation  in  the  near  west  for  some  form  of  water  conservation 
for  irrigation.  After  a  careful  preparation  of  the  soil  in  a  paddock  on  the 
banks  of  the  Belubula  River,  furrows  were  struck  out  4  feet  apart,  and  the 
seed  planted  at  the  bottom  with  a  maize-dropper.  As  there  was  every 
indication  of  the  continuance  of  the  drought  conditions  then  existing,  a 
small  pumping  plant  was  purchased  and  erected  at  a  cost  of  £85. 

The  first  watering  was  given  along  the  furrows  on  10th  December,  and 
the  plants  showed  through  three  days  later.  On  23rd  December  another 
watering  was  given,  but  the  effort  was  wasted,  as  a  storm  of  over  3  inches 
of  rain  fell  in  the  next  couple  of  days.  The  third  and  final  watering  was 
given  on  21st  February,  as  dry  weather  had  again  set  in. 

On  about  half  the  paddock,  which  could  not  be  reached  by  pumping, 
practically  no  germination  resulted,  as  the  natural  precipitation  was  too 
meagre,  and  occured  at  intervals  that  were  too  great ;  the  irrigated  section, 
on  the  other  hand,  gave  yields  up  to  68  bushels  per  acre.  Early  frosts  on 
18th  April  and  following  days  stopped  all  further  growth,  which  accounts 
for  the  smallness  of  yields  of  the  later  maturing  varieties.  An  occasional 
case  of  smut  was  the  only  disease  noted,  and  a  few  cobs  were  attacked  by 
earworm. 
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Coonaharahran. — Though  planted  on  5th  December,  there  was  very  little 
growth  on  this  area  until  January,  so  that  only  the  quickest  maturing 
varieties  had  any  opportunity  of  giving  useful  yields.  Longfellow  Flint 
and  U.S.  133  matured  first,  and  grew  to  6  feet  in  height.  Golden  Glow  and 
Silvermine  reached   10   feet. 

Chinese  Waxy,  a  South  American  variety,  with  a  reputation  for  drought 
resistance,  was  tried  here,  but  did  not  grow  well,  withering  ofi  badly  in 
comparison  with  the  ordinary  varieties  of  maize. 

Hobby's  Yards. — Sufficient  moisture  was  available  here  in  the  early  stages 
of  the  crop's  growth,  but  through  most  of  January  and  February  (which  was 
the  critical  period)  no  rain  of  any  consequence  was  registered.  The  earliest 
maturers  were  Minnesota  23  and  North  Dakota,  and  these  grew  to  3  feet 
^  inches  in  height,  with  very  fine  stalk.  Longfellow  Flint  and  Early  Canada 
Flint  were  next  in  order  of  maturity ;  they  grew  to  3  feet  6  inches  and  4  feet 
respectively,  and  suckered  considerably.  U.S.  133  reached  4  feet,  and 
Golden  Glow  5  feet. 

'^.  The  Results  Reviewed. 

The  flint  varieties  are  not  favoured  by  farmers  on  account  of  the  hard 
grain,  but  the  dent  varieties,  Minnesota  23,  U.S.  133,  Golden  Glow,  and^N.  W. 
Dent  (seed  of  which  was  not  available  this  season)  should  well  repay  growers 
on  the  Central  Tablelands  and  districts  of  short  season,  where  December  or 
January  rains  can  be  expected. 

Rainfall  during  the  Growing  Period. 


Month. 

Coonabarabran. 

Hobby's  Yards. 

Canowlndra. 

1919. 

Points. 

Points. 

Points. 

October     

45 

November 

42 

91 

45 

December 

83 

237 

366 

1920.      ... 

January     

262 

212 

70 

February  

154 

26 

29 

March        

44 

96 

92 

Total 

585 

661 

647 

When  sowing  on  the  tablelands  it  is  better  to  risk  early  frosts  than  have 
them  afiect  the  crop  at  the  maturing  stage.  Young  plants  stand  cold  fairly 
well,  and  even  if  they  are  seriously  damaged  and  replanting  is  necessary, 
the  cost  of  this  is  not  so  great  as  that  of  the  total  loss  of  the  season's  growth, 
which  may  occur  should  frosts  prevent  the  formation  and  maturing  of  the 
cobs.  Cutting  and  stooking  in  the  field  for  a  few  weeks  when  the  grain  is 
in  the  dough  stage  is  a  practice  which  minimises  injury  from  frost ;  the  stalks 
still  have  good  value  for  fodder  when  thus  treated. 
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Superphosphate  hastens  maturity,  and  is  preferable  for  manure ;  mixtures     ^ 
with  blood  and  bonedust  tend  to  lengthen  the  growing  period.    "When  cobs 
are  pulled  on  the  green  side,  they  should  be  husked  at  once  and  spread  out 
thinly  on  the  barn  floor  to  prevent  damage  by  mould. 

With  the  exception  of  a  few  plants  destroyed  by  army  worms  early  in  the 
season,  no  disease  or  insect  pest  was  observed  on  the  highlands. 


Results  of  Variety  Trials, 


V»riet.ies. 

Coonabarabrin. 

Hobby" 

s  yards. 

C'anowindra. 

Early  Clarence     ...         

Funk's  Yellow  Dent 

bus.  lb. 

bus. 

lb. 

bus.  lb. 
68     32 

Failed 

64      0 

Large  Macleay  Yellow 

Gold  Standard  Learning 

Golden  King        

Improved  Yellow  Dent 

Golden  Beauty 

Yellow  Mastodon ... 

62     48 

53     24 

48      0 

40      0 

37     40 



36     32 

Learning    

Red  Hogan 

36     24 

35     20 

Yellow  Horse  Tooth       



33     12 

Golden  Glow        

14    30 
19    30 

21 
13 
8 
8 
6 
3 

46 
46 
40 
0 
30 
38 

U.S.  133 

Canada  Flint 

Minnesota  23        

North  Dakota      

Longfellow  Flint 

8    30 
14    30 

Silvermine             

* 



North-west  District. 


H.  BARTLETT,  Assistant  Inspector  of  Agriculture; 

The  following  farmers  co-operated  with  the  Department  in  carrying  out 
variety  and  raanurial  trials  with  maize  during  1919-20  : — 

J.  F.  Chick,  Tenterfield. 

H.  Manser,  Tenterfield. 

J.  Cowin,  Tenterfield. 

N.  Ferris,  Dumaresq. 

J.  C.  Norman,  Kentucky. 

W.  H.  Lye,  Tamworth. 

R.  R.  Aiken,  Gunnedah. 

R.  A.  Warden,  Mount  Russell. 
Owing  to  advei-se  conditions,  comparative  yields  were  only  obtained  with 
three  plots.  Even  in  these  cases  it  is  hardly  wise  to  draw  conclusions  as  to 
the  merits  of  particular  varieties  of  manures,  as,  had  the  season  been  normal, 
different  results  could  have  been  expected.  The  plots  at  Dumaresq, 
Tamworth,  Mount  Russell  and  Gunnedah  failed  to  produce  results  owing  to 
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'  the  dry  conditions ;  so  also  did  the  trials  on  the  property  of  Mr.  J.  F.  Chick, 
Tenterfield,  with  the  exception  of  that  of  Golden  Glow,  which  yielded  15 
bushels  per  acre,  and  in  a  very  dry  season  was  the  only  variety  that  matured 
grain  worth  harvesting.  Brewer's  Yellow  Dent,  Early  Yellow  Dent,  U.S. 
133,  and  Longfellow  were  cut  for  fodder  at  that  centre. 

Comparative  yields  were  obtained  from  the  following  plots : — 


Variety  Trial  at  Mr.  J.  Cowin's,  Tentorfield.* 

Variety. 

Fertiliser  per  acre. 

Yield. 

King  of  the  Earlies 
Early  Yellow  Dent 
Early  Yellow  Dent 
Brewer's  Yellow  Dent 
Early  Canada  Flint 

Golden  Glow           

Silvermine 

1  cwt.  superphosphate 

No  manure 

1  cwt.  superphosphate 

»«                )i 

>»                fi 

bus. 

16 
9 
9 

11 
7 
9 

17 

lb. 
42 
16 

9 
42 

5 
10 
11 

•Sown  23rd  October,  1919. 
Manurial  Trial  at  Mr.  H,  Manser's,  Tenterfield.* 


Fertiliser  per  acre. 


No  manure 

1  cwt.  P7  ■ 

f  cwt.  M5 

36  lb.  nitrate  of  soda,  65  lb.  superphosphate,  25  lb.  potash 

1  cwt.  P8  

1  cwt.  blood  and  bone  

^  cwt.  superphosphate  ...         ...         

I    ,,  ,,  ...         ••.         ...         ... 


Yield. 


bus. 

lb. 

12 

8 

17 

0 

24 

16 

20 

2 

24 

41 

28 

38 

25 

19 

25 

44 

•  Sown  2l8t  October,  1919.     The  variety  used  was  Brewer's  Yellow  Dent. 


Manurial  Trial  at  Mr.  J.  C.  Norman's,  Kentucky.* 

Fertiliser  per  acre. 

Yield. 

1. 
2. 
3. 
4. 
5. 

No  manure 

1  cwt.  superphosphate     

1    ,,     super.,  crop  top-dressed  with  IJ  cwt.  P5 

1    ,,          ,,         ,,               ,,            i  cwt.  nitrate  of  soda 

4   „        „            - 

bus.    lb. 

29  20 

30  16 
29      4 
29      0 
29     10 

*  Sown  13th  November,  1919.     Plots  3,  4,  and  2  ripened  14  days 
earlier  than  plots  1  and  5. 

The  mixture  P7  consists  of  equal  parts  of  superphosphate  and  bonedust, 
P8  of  equal  parts  of  superphosphate  and  blood  and  bone,  M5  of  2  parts 
superphosphate  and  1  part  sulphate  of  ammonia. 
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Boys^  Maize-growing  Competitions* 

The  success  of  boys'  maize-growing  competitions  in  America  led  to  a  movement 
in  the  same  direction  in  New  South  Wales  some  years  ago,  but  like  many 
other  enterprises  it  was  arrested  by  the  war.  Lately  there  has  been  a  revival 
of  interest  in  the  subject,  and  an  agricultural .  and  horticultural  society 
recently  asked  the  Department  to  outline  the  conditions  under  which  such  a 
competition  might  be  conducted  here. 

The  suggestions  made  in  response  to  the  inquiry  may  be  of  interest  to  other 
societies  that  contemplate  a  similar  move.     They  were  as  follows : — 

1.  The  competition  shoold  be  open  to  all  boys  and  girls  under  18  years  of  age,  a 
noniiual  entrance  fee  of  28.  6d.  being  charged. 

2.  Applications  should  reach  the  secretary  not  later  than  a  certain  date  giving  (a)  full 
name  and  address,  (6)  age  at  last  birthday  and  date  of  birth. 

3.  The  area  should  be  one-tenth  of  an  acre,  and  each  competitor  should  be  allowed  to 
choose  his  own  land,  and  methods  of  preparing,  planting,  and  cultivating  the  crop. 
As  a  guide  to  the  size  of  the  plot,  the  following  will  be  found  useful  : — 

With  3  feet  between  rows,  the  total  length  of  rows  will  be  1,452  feet. 

,.  3i  „  „  „  „  1,340  „ 

..  3i  „  „  ,.  „  1.245  „ 

,.  3j  „  ,,  „  „  1.1-5  „ 

„  4  „  „  ,.  „  1.089  „ 

„  H  „  „  „  „  1.025  „ 

„  4i  „  „  „  „  968  „ 

4.  Any  variety  of  seed  may  be  used  by  the  competitor.  Seed  might  be  supplied,  if 
required,  by  the  society  free  of  cost. 

5.  Only  one  entry  should  be  allowed  each  competitor. 

6.  The  time  of  sowing  should  be  restricted  to  one  month — that  most  suitable  for  the 
district. 

7.  Each  competitor  should  be  required  to  keep  a  record,  showing  the  dates  and  par- 
ticulars of  the  different  operations  on  the  plot,  and  these  records  should  be  delivered  at 
the  time  of  harvesting  to  the  officer  who  superintends  the  harvesting  and  verifies  the 
yield. 

8.  Within  a  week  from  harvesting  each  competitor  should  select,  without  help,  ten 
cobs  of  maize  from  his  crop  and  forward  them  to  the  secretary. 

9.  Competitors  should  notify  the  secretary  of  the  date  of  maturity  of  the  crop,  and 
when  it  is  ready  for  harvesting. 

10.  No  competitor  should  be  allowed  to  employ  any  labour  on  the  competition  plot 
other  than  his  own  personal  labour,  excepting  in  ploughing  or  the  driving  of  horses,  for 
which  help  may  be  necessary. 

11.  The  aggregate  points  should  be  100  and  they  should  be  allocated  in  the  following 
way  : — 

(a)  Yield  of  plot 70  points. 

{b)  Quality  of  maize  (judged  on  lO-ear  sample 

submitted)    ...         ...         ...         ...         ...  20      ,, 

(c)  Notes  and  record  of  plot     10      ,, 

100       „ 

12.  Competitors  may  be  present  during  the  judging  of  the  maize  ears,  when  instruction 
may  be  afforded  in  growing  and  judging. 

13.  Three  judges  should  be  appointed,  and  their  decision  accepted  as  final. 
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14.  In  some  cases  points  are  given  for  the  best  showing  of  profit  on  the  investment^ 
based  on  the  commercial  price  of  maize  and  taking  into  consideration  the  interest  on  the- 
capital  value  of  the  land  or  the  rent,  and  allowing  so  much  an  hour  t8d.  or  9d.)  for  every 
hour  worked  by  the  competitor,  4d.  or  4id.  per  hour  for  time  worked  by  each  horse,  158. 
per  ton  for  animal  manure,  and  for  commercial  fertilisers  at  market  price.  In  these  cases- 
the  points  are  usually  equally  divided  for  yield  and  profit  per  acre. 

15.  Bulletins  and  reading  matter  on  cultivation  methods,  fertilisers,  &c.,  might  be 
supplied  to  the  contestants.  (These  may  be  obtained  from  the  Department,  and  can  be 
supplemented  by  lectures  and  demonstrations  by  ofiScers  of  the  Department). 

The  records  referred  to,  which  should  be  kept  by  each  contestant,  are 
awarded  points  to  encourage  intelligent  writing  and  discussion  in  the- 
work.  These  records  should  be  made  as  follows  on  forms  supplied  for  the 
purpose : — 

1.  Name Age Birthday 

2.  Address 

3.  Character  of  the  soil  

4.  Previous  crop  

5.  Fertiliser  and  manure  applied 

6.  Dates  and  depths  of  ploughings  

7.  Subsequent  preparation  of  land — dates  and  implements  used  


8.  Date  and  method  of  planting  

9.  Variety  of  maize 

10.  Source  of  seed 

il.  Distance  between  rows  

12.  Distance  between  hills  or  grains  in  row 

13.  Number  of  grains  sown  per  hill   

14.  Cultivations,  harrowings,  or  hoeings — dates  and  implements  used. 


15.  Date  of  harvesting 

16.  Any  other  remarks  concerning  growth  of  crop. 


The  Department  can  supply  your  Society  with  seed  of  one  or  several  varieties  that . 
may  be  regarded  as  suitable  for  the  district. 

After  a  few  years  of  a  competition  of  this  kind  the  Department  would  be 
inclined  to  favour  a  contest  of  a  different  kind,  which  would  have  for  its 
object  the  deteimination  of  the  best  yielding  variety  or  strain  of  seed  in  the 
district. 


Wanted — Community  Enterprise  in  Farming  Centres. 

The  average  distance  ...  to  the  nearest  high  school,  ...  to  the 
nearest  church,  and  ...  to  the  nearest  market,  shows  that  the  country 
people  are  far  enough  from  the  centre  of  trade,  social,  and  religious  activities 
to  tempt  the  spirit  of  individualism,  and  to  put  their  neighbourliness  and 
piety  to  the  test.  It  points  to  the  importance  of  pooliijg  individual  interest  in 
common  community  enterprises,  such  as  canning  kitchens,  buying  centres, 
markets,  laundries,  salvage  shops,  and  sewing  rooms,  as  well  as  social  centres- 
for  lectures,  community  sings,  dramatics  and  games,  which,  if  properly 
handled,  break  down  the  isolation  of  country  homes,  and  make  possible  the 
accomplishment  of  many  otherwise  difficult  tasks  with  a  saving  of  time  and 
labour  for  the  housewife,  and  often  an  opportunity  for  increased  income  as. 
well  as  recreation  for  the  entire  family. — U.S.  Weekly  News  Letter. 
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Utilising  Waste  Heat  in  Butter  Factories* 


O.  C.  BALLHAUSEN,  Dairy  Instructor. 

Thb  rapid  increase  in  the  price  of  fuel,  whether  coal  or  wood,  and  the  further 
increases  that  are  probable  at  no  distant  date,  makes  the  efficient  use  of  fuel 
at  butter  factories  of  the  greatest  importance.  The  production  of  power  (and 
-of  the  heat  that  produces  power,  whether  by  steam  or  suction  gas  plants)  is 
always  one  of  the  largest  items  of  expenditure.  Since  the  advent  of  the 
pasteurisation  of  cream  at  practically  all  our  butter  factories,  this  item  has 
been  still  further  enlarged,  and  any  means  by  which  the  outlay  on  fuel' can 
be  curtailed  will  commend  itself  to  factory  managers. 

In  recent  years  considerable  attention  has  been  devoted,  in  some  places,  to 
the  power  departments  of  butter  factories,  and  many  experiments  with  fuel 
and  with  boilers,  and  in  the  arresting  and  use  of  waste,  or  exhaust  heat,  have 
been  carried  out. 

Probably  no  factory  lends  itself  better  and  in  more  ways  to  the  practical 
use  of  the  heat,  in  exhaust  steam  or  gas,  than  a  butler  factory,  where 
large  quantities  of  hot  water  are  required  all  day.  As  this  exhaust  heat 
can  be  secured  and  used  again,  it  will  be  seen  that  to  allow  it  to  escape 
unused  is  simply  to  waste  a  valuable  by-product  of  the  factory.  Many 
of  the  larger  factories  do  make  use  of  most  waste  heat,  but  there  are  still 
many  that  make  no  effort  whatever  to  supply  themselves  with  an  abundance 
of  hoc  water  at  a  very  small  outlay. 

It  is  by  means  of  hot  watiCr  chiefly  that  the  floors  and  drains  of  factories 
can  be  kept  properly  cleaned,  apart  from  the  washing  of  cream  cans,  all 
utensils,  and  a  certain  form  of  pasteurising,  &c. 

The  use  of  direct  live  steam  from  the  boiler  for  the  heating  of  water  for 
factory  purposes  adds  heavily  to  the  fuel  bill  and  is  therefore  expensive.  It 
is  possible  to  minimise  the  use  of  live  steam,  and  effect  a  big  saving  in  fuel 
costs  by  utilising  exhaust  steam  for  the  heating  of  boiler  feed  water,  washing 
water  and  pasteurising.  For  the  heating  of  boiler  feed  water  there  are 
several  useful  attachments  on  the  market,  all  making  use  of  exhaust  steam 
for  the  purpose. 

In  small  steam  plants  it  is  estimated  that  nearly  90  per  cent,  of  the  heat 
in  live  steam  remains  in  bhe  exhaust.  If  it  were  possible  to  collect  the  whole 
of  this  waste  heat,  and  use  it  for  heating  boiler  feed  water,  wash  water,  and 
water  for  the  pasteuriser,  the  capacity  of  the  boiler  would  be  nearly  doubled, 
and  the  fuel  bill  reduced  by  nearly  one-half. 

For  every  10  degrees  Fah.  that  feed  water  is  heated,  approximately  1  per 
cent,  less  fuel  is  required  to  generate  a  given  amount  of  steam  ;  and  for  each 
10  degrees  Fah.  increase  in  feed  water  temperature,  the  boiler  capacity  is 
increased  approximately  1  per  cent.     "When  hot  water  is  used  a  constant 
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pressure  on  the  boiler  can  be  more  easily  maintained,  and  there  will  be  an 
additional  saving  of  fuel,  attributable  to  more  even  firing.  It  is  further 
estimated  that  the  heating  of  feed  water  for  boiler  purposes  from  a  tem- 
perature of  50  degrees  Fah.  to  200  degrees  Fah.  by  means  of  exhaust  steam 
will  reduce  the  fuel  consumption  13  per  cent. — in  other  words,  will  reduce  a 
£100  fuel  bill  to  £87.  Not  only  this,  but  the  life  of  the  boiler  will  be  longer 
owing  to  the  avoidance  of  expansion  and  contraction  strains  set  up  on 
the  shell  of  the  boiler  by  feeding  with  cold  water. 

It  is  estimated  that  in  a  factory  where  800  gallons  of  hot  water  are  used 
daily,  and  where  it  is  heated  by  live  steam  from  the  boiler,  approximately 
127  lb.  of  coal  are  required  daily  to  raise  the  temperature  of  that  quantity 

from  50  degrees  to  170  degreesFah. 
^  ^  If  this  amount  of  water  was  heated 

by  means  of  exhaust  heat,  there 
would  be  a  direct  saving  of  127  lb. 
of  coal  per  day,  or  taking  coal  at 
35s.  3d.  per  ton  (the  price  delivered 
to  factories  at  Lismore  to-day), 
there  would  be  a  saving  of  about 
£31  15s.  per  annum.  To  emphasise 
the  increase  in  the  cost  of  coal 
to  butter  factories,  and  also  the 
desirability  of  putting  it  to  the 
fullest  possible  use,  it  may  be 
recalled  that  coal  was  at  one  time 
landed  at  Lismore  at  16s.  per  ton. 
It  is  also  stated,  that  to  heat 
300  gallons  of  milk  from  60  degrees 
Fah.  to  145  degrees  Fah.  requires 
30  lb.  of  coal,  so  that  with  that 
amount  of  milk  an  exhaust  heater 
would  effect  an  annual  saving  of 
more  than  4  tons  of  coal.  In 
factories  where  the  holding  pas- 
teuriser is  in  use,  this  hot  water 
can  be  used  for  pasteurising.  If 
the  water  is  not  Just  as  hot  as 
required,  live  steam  can  be  added  to  bring  ib  to  the  desired  temperature. 
One  or  two  factories  using  the  holding  method  have  found  it  more  effective 
to  provide  a  large  reservoir  ^of  hot  water  for  pasteurising  cream,  suflScient  for 
two  or  three  pasteurisers  to  use  at  the  one  time,  than  the  small  vats  usually 
provided  for  this  purpose. 

If  the  cost  of  an  exhaust  heating  plant  was  considerable,  the  question 
would  have  to  be  determined  whether  the  saving  in  fuel  balanced  the  interest 
on  the  money  expended  in  materials,  labour,  depreciation,  &c.  Fortunately 
the  plant  required  is  quite  a  modest  one,  and  not  beyond  the  resources  of  the 


Exhaust  Steam  Water  Heater. 

A.  Jacket  Cj-linder.  b.  Engine  Exhaust  Pipe, 
c.  Water  Piping;,  d.  Water  Cocks,  k.  Water  Tank 
on  Stand.  f.  Cold  Water  Supply  Pipe.  a.  Hot 
Water  Supply  Pipe.  n.  Ball  Cock  (wire  and  ball). 
J.  Cylinder  Drain  Pipe  and  Cock. 

Tank  and  pipes  should  be  insulated. 
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average  factory  engineer  to  construct.  For  a  small  factory  a  useful  plant 
would  consist  of  a  200-gallon  square  tank,  with  a  vertical  jacket  round  the 
exhaust  pipe  of  the  engine  about  10  or  12  feet  long.     The  jacket  should  be 

4  to  5  inches  greater  in  diameter  than  the  exhaust  pipe.  The  tank  is  elevated 
on  a  platform  alongside  the  jacketed  exhaust,  and  connected  to  the  jacket  by 
means  of  suitable  lengths  of  piping  at  top  and  bottom.  The  tank  jacket  and 
piping  are  kept  filled  with  water,  and  by  means  of  the  thermo-syphon 
principle  the  water  is  induced  to  circulate  from  the  tank  through  the  lower 
pipe  to  the  jacket,  thence  upwards  in  the  jacket  and  back  again  through  the  top 
pipe  to  the  tank.  This  action  is 
continuous,  the  water  gathering 
more  heat  as  it  is  allowed  to  con- 
tinue circulating.  It  is  a  principle 
well  known  to  motorists,  as  many 
motor  cars  use  it  in  the  reverse  way 
to  cool  the  engine,  circulating  water 
by  subjecting  it  to  a  cold  draught. 
For  a  small  factory  quite  a  useful 
heating  of  water  can  be  secured 
in  this  way.  It  is  advisable  to 
insulate  the  tank,  jacket  and  piping 
with  some  suitable  material,  to  re- 
duce the  escape  of  heat  into  the 
atmosphere  as  much  as  possible. 

A  method  employed  in  larger 
factories  where  several  steam  pumps 
are  in  use,  is  to  connect  the  exhaust 
of  each  to  one  common  exhaust, 
and  then  to  connect  vvith  a  coil 
of  piping  immersed  in  a  tank  of 
water.  The  exhaust  from  three 
steam  pumps  with  an  aggregate  of 

5  horse-power  in  one  of  the  North 
Coast  factories  produces  boiling 
water  in  a  600-gallon  tank  in  1^ 
hours  and  supplies  a  larere  factory 
with  all  the  hot  water  required.  A 
300-feet  copper  coil,  3  feet  6  inches 
in  diameter,  4-inch  pipe  and  a  heavy  cast-iron  tank  (portion  of  an  old  sugar 
mill  plant)  is  used.  The  tank  is  well  elevated  to  deliver  hot  water  to  any 
part  of  the  factory.  The  exhaust  from  the  pumps  first  of  all  passes  through 
a  commercial  feed  water  heater,  afterwards  passing  through  the  coil  men- 
tioned. This  plant  has  given  the  most  satisfactory  results,  supplying 
hundreds  of  gallons  of  hot  water  daily. 

Suction  gas  engines  are  frequently  made  use  of  at  butter  factories  where 
fuel  is  expensive  and  difficult  to  obtain.    The  heat  of  the  exhaust  gas  of  these 


Water  Heated  by  Exhanst  from  Suction  Gas  Engine. 

A.  Water  Tank  on  Stand,  b.  Engine  Silencers, 
c.  Engine  Exhaust  Pipe.  d.  Half-inch  hole  for 
drainage  of  any  water  in  Exhaust  Pipe.  e.  Cold 
Wat«r  Supply  Pipe  and  Ball  Cock.  f.  Hot  Water 
Supply  Pipe. 

Tank  and  Hot  Water  Pipe  should  be  insulated. 
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engines  is  very  great,  and  can  be  made  use  of  quite  simply  in  heating  water. 
A  factory  near  Lismore  has  for  some  years  successfully  made  use  of  the 
exhaust  from  a  gas  engine  to  heat  water  for  washing  cans,  scalding  churns, 
butter-workers,  &c.  The  circulating  water  from  the  gas  engine  cylinder 
jacket  is  conveyed  to  an  old  6  horse-power  galloway  tube  vertical  boiler. 
The  end  of  the  engine  exhaust  pipe  enters  the  boiler  fire-box,  and  the  exhaust 
heat  and  gases  impinge  on  the  tubes  and  heating  surfaces  of  the  boiler,  and  heat 
the  water  in  the  same  way  as  a  fire  in  the  boiler  would  do.  The  water  being 
already  somewhat  wax-med  by  passing  through  the  engine  cylinder  jacket, 
about  one  hour's  running  of  the  engine  will  give  a  good  supply  of  hot  water 
at  about  160  degrees  Fah, 

In  some  factories  using  suction  gas  engines,  only  small  boilers  for  supplying 
steam  for  heating  watei',  steaming  cans,  and  driving  testing  machines  have 
been  provided.  Mostly  these  boilers  were  part  of  the  factory  equipment 
before  the  days  of  pasteurisation,  and  although  amply  sufficient  then,  it  has 
been  found  that  they  are  now  too  small  to  permit,  of  all  the  steam  require- 
ments of  the  factory  being  met  at  the  one  time.  This  has  necessarily  meant 
the  shutting  off  of  steam  from  the  testing  room,  "wash-up,  or  some  other 
portion  of  the  factory  to  ensure  a  satisfactory  head  of  steam  to  the  pasteuriser, 
or  else  resorting  to  excessive  firing  of  the  boiler. 

The  engineer  of  one  of  the  factories  in  this  position,  with  a  view  to  relieving 
the  boiler  from  the  heavy  demand  on  it  for  steam  and  utilising  the  waste 
heat  of  a  suction  gas  engine,  decided  to  experiment  with  an  exhaust  heater,, 
which  has  been  an  unqualified  success,  and  has  more  than  twice  paid  for  itself 
during  nine  months'  service.  A  400-gallon  square  iron  tank  to  provide  a 
delivery  of  hot  water  to  any  part  of  the  factory,  was  placed  on  a  high  stand 
near  the  engine-room.  This  tank  was  insulated  with  boards,  and  4  inches  of 
charcoal  well  packed  round  the  sides  and  bottom.  The  silencer  portion  of 
the  exhaust  pipe  of  the  80  horse-power  suction  gas  engine  was  placed  inside 
this  tank  and  covered  with  water,  the  top  of  the  outlet  pipe  being  above  the 
top  of  the  water.  In  practice  the  circulating  water  from  the  engine  cylinder 
is  run  into  the  tank.  This  water  being  already  warmed  is  further  heated  in 
the  tank,  and  during  the  day  a  supply  of  water  at  an  average  temperature  of 
170  degrees  is  available.  In  the  early  morning,  and  before  the  engine  starts,. 
there  is  water  hot  enough  for  the  buttermaker  to  rinse  the  churns,  &c.,  owing 
to  the  tank  being  insulated.  From  1,200  to  1,400  gallons  a  day  are  used 
through  this  heater,  and  the  boiler  is  now  only  used  for  pasteurising,  steaming 
cans,  and  testing.  The  heater  provides  all  the  hot  water  for  washing  down, 
washing  cans,  factory  utensils,  &c.,  and  since  its  installation  has  resulted  in 
about  four  hours  less  firing  of  the  boiler  per  day  being  necessary. 

The  cost  of  the  plant  was  about  £25,  exclusive  of  cost  of  erection,  which 
was  done  by  the  engineer  and  his  staff.  This  cost  includes  £18  for  200  feet 
of  water  piping  to  deliver  the  water  at  the  far  end  of  the  building.  This 
long  length  of  piping  is  placed  inside  some  old  2-inch  piping,  which  provides 
a  dead  air  space  all  rouiid  the  smaller  pipe  and  affords  a  very  fair  insulation. 
One  of  the  features  of  this  plant  is  the  insulation  provided  to  maintain  the 
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temperature  after  the  engine  has  stopped  work  for  the  night,  and  also  the 
insulation  of  the  water  piping.  Having  regard  to  the  cost  of  the  plant,  and 
the  unusual  type  of  engine  from  which  the  heat  is  derived,  this  is  probably 
one  of  the  best  illustrations  of  what  can  be  done  in  the  way  of  utilising 
exhaust  heat,  and  many  other  factories  could  also  safely  use  this  form  of 
power. 


A  Note  on  Hotted  Manure. 

Questions  are  frequently  asked  regarding  the  use  of  "well-rotted  manure," 
its  application  to  the  soil  and  the  addition  to  it  of  lime.  The  following  reply 
to  a  recent  correspondent  will  perhaps  answer  the  query  of  a  good  many 
others  : — 

"  Rotted  manure " — a  term  one  frequently  comes  across  in  gardening 
handbooks — is  a  description  especially  applicable  to  farmyard  manure 
produced  in  Europe  and  America,  where  stock  are  stalled  and  bedded  ;  the 
rotting  produces  changes,  due  to  fermentation  in  the  straw  and  similar 
materials,  and  converts  it  partially  into  humus.  The  term  has  scarcely  the 
same  application  in  this  country,  as  rotting  in  this  way  does  not  take  place 
to  any  extent,  farmyard  manure  here  being  chiefly  dung.  If  the  manure  i."* 
kept  under  cover,  little  change  will  occur,  except  that  it  will  lose  moisture  ; 
if  it  is  exposed  to  the  weather,  rain  will  wash  out  some  of  the  soluble 
constituents,  and  its  fertilising  value  will  be  diminished. 

Even  under  European  conditions  of  rotting,  the  rotted  manure  varies  very 
little  in  composition  from  the  fresh,  but  is,  on  the  whole,  somewhat  richer, 
owing  to  the  fermentation  of  the  insoluble  organic  matter,  the  disappearance 
of  which  increases  the  proportionate  amounts  of  soluble  organic  matter  and 
fertilising  material,  especially  organic  nitrogen  compounds  and  phosphate  of 
lime.  Old  manure,  provided  it  has  not  been  leached  by  the  weather  and  thus^ 
deteriorated,  has  the  advantage  that  it  is  not  so  likely  to  burn  the  plants,  as 
fresh  manure  becomes  hot  owing  to  fermentation.  The  preliminary  heating 
that  the  manure  undergoes  is  also  likely  to  destroy  the  germinating  power  of 
any  weeds  it  may  contain. 

Lime  should  not  be  added  with  manures  containing  nitrogen,  such  as  the 
above,  because  ammonia  is  driven  off,  not  only  from  ammonium  salts,  but 
from  blood,  bones  and  any  organic  manure  such  as  dung  or  stable  manure. 
In  such  cases  the  escape  of  ammonia  is  apparent  to  the  senses.  If  the 
mixture  were  buried  in  damp  soil,  no  doubt  this  loss  would  be  minimised,  but 
as  lime  is  usually  applied  on  the  surface  of  the  soil  and  very  lightly 
harrowed  in,  and  the  stable  manure  is  also  superficially  applied,  every  facility 
is  afforded  for  the  ammonia  to  be  driven  off"  and  lost  to  plant  life. 

It  is  generally  a  good  practice  to  apply  the  lime  two  or  three  weeks  before 
applying  nitrogenous  manures  or  sowing  seed.  If  manure  and  lime  are  to  be 
applied  together,  the  best  plan  is  to  make  a  compost  heap,  in  which  the 
organic  matter,  bones,  skins,  tfec,  are  fermented  in  the  presence  of  lime, 
vegetable  matter  and  earth,  and  the  escaping  ammonia  is  retained  by  the 
outer  layer  of  moist  earth — or  better,  thel  ayer  of  powdered  gypsum — with 
which  the  heap  is  covered. — F.  B.  Guthrie. 
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Insects  found  on  Tobacco  in 
New  South  Wales* 


W.  W.  FROGGATT,  F.L.S.,  Government  Entomologist. 

While  investigating  the  damage  caused  to  the  tobacco  crop  by  infestation 
by  thrips,  the  writer  collected  a  number  of  minor  pests.  Several  of  these, 
under  favourable  climatic  conditions,  might  easily  occasion  serious  loss. 

In  North  America  quite  a  number  of  moth  caterpillars  infest  and  damage 
the  tobacco  leaf,  among  the  most  formidable  of  these  being  the  large 
handsome  caterpillars  of  the  hawk  moths  Frotoparce  Carolina  and  P.  coleus^ 
popularly  known  in  the  United  States  as  horn  or  tobacco  worms,  and  where 
these  caterpillars  are  numerous  it  is  often  necessary  to  spray  the  tobacco 
plant  three  or  four  times  in  the  season  with  arsenate  of  leud.  The  bud  moths 
{Heliothis  retrexire  and  H.  armigera),  the  latter  common  in  Australia  as  the 
maize-cob  moth,  also  damage  the  growing  tobacco  crop,  gnawing  both  the  buds 
and  seed  pods.  The  only  moth  caterpillar  noticed  by  the  writer  in  his  recent 
examination  of  local  crops  was  a  rich  green-coloured  cutworm,  which,  though 
it  pupated,  did  not  develop  into  the  moth  ;  but  if  these  were  numerous  they 
could  do  a  great  deal  of  harm  to  the  leaf. 

Tobacco  and  Potato  Moth  (Phthorimcea  operculella). 

This  destructive  little  moth  has  a  world-wide  reputation  as  a  potato  pest. 
The  moth  lays  her  eggs  in  the  eye  of  the  tubers,  into  which  the  active  little 
grubs  burrow  and  feed.  It  is  better  known  to  economic  entomologists  under 
the  name  of  Lita  solanella  ;  but  as  it  has  been  proved  that  it  had  been 
previously  described  under  the  name  of  Gdechia  operculella,  the  former  name 
has  become  a  synonym ;  and  it  has  now  been  further  removed  from  both  by  the 
older  genera,  under  which  it  had  been  in  turn  placed.  This  pest  is  known 
to  the  tobacco-growers  in  the  United  States  under  the  name  of  "  tobacco 
splitworm,"  from  the  habit  of  the  larva  of  feeding  in  the  midrib  of  the  leaf. 

The  potato  moth  was  first  recorded  as  a  tobacco  pest  in  Australia  bj^  Olliff, 
in  his  "Entomological  Notes,"  in  this  journal,  vol.  iii,  p.  701  (1892).  The 
writer  in  question  bred  it  out  of  tobocco  leaves  growing  at  Tamworth.  Some 
experiments  were  carried  out  at  that  time,  but  since  then  this  moth  has  been 
quite  lost  sight  of  as  a  tobacco  pest  until  the  present  season.  As  a  potato 
pest  it  was  described  by  the  present  writer  in  this  journal,  vol.  xiv,  p.  321 
(1903),  in  an  article  supplemented  with  a  fine  coloured  plate,  giving  the 
different  stages  of  its  life  history. 

During  his  recent  investigations  into  the  damage  caused  to  tobacco  by 
thrips,  the  writer's  attention  was  drawn  to  the  manner  in  which  many  of  the 
stems  close  to  the  ground  and  the  base  of  the  large  leafstalks  were  being 
attacked  by  a  small  moth  caterpillar.     Examination  of  the  old  seed-beds. 
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where  many  small,  stunted,  rejected  plants  had  been  left  after  the  vigorous 
plants  had  been  planted  out,  discovered  them  to  be  full  of  small  caterpillars 
in  all  stages  of  development.  As  both  potato  and  tomato  crops  are  grown 
side  by  side  with  tobacco,  and  as  these  plants  also  belong  to  the  same  great 
natural  order  (Solanacece),  the  three  crops  would  carry  the  caterpillar 
through  the  season,  furnishing  a  regular  food  supply  for  the  grub  of  the  first 
broods,  which  often  feed  on  the  stems  of  the  potatoes. 

How  to  Combat. 

It  is  not  advisable  to  grow  and  keep  bagged  potatoes  in  the  vicinity  of  the 
tobacco  fields,  and  the  increase  of  the  moths  would  be  considerably  checked 
if  all  rejected  and  waste  tobacco  plants,  potato  stalks  and  tomato  vijies  were 
regularly  cleaned  up  and  burnt.  The  moths  emerging  from  the  drying 
tobacco  stalks  would  then  have  little  suitable  food  upon  which  to  lay  their  eggs. 

Spraying  as  carried  out  for  the  hawkmoths  in  the  United  States  would  not 
have  much  effect  upon  these  burrowing  caterpillars. 

The  Rutherglen  Bug  {Nysius  vinitar). 

This  omnivorous  little  plant-hug  was  found  in  many  places  upon  the  green 
tobacco  leaves,  but  not  in  sufficient  numbers  to  be  considered  a  pest.  As 
there  are  very  few  field  crops  of  this  kind  that  it  does  not  attack  at  some  time 
or  other,  however,  and  as  climatic  conditions  might  arise  conducive  to  its 
appearance  in  such  numbers  as  to  be  a  very  gi-ave  danger  to  tobacco-growers, 
it  is  a  pest  well  worth  watching.  Any  waste  land  or  rubbish  on  the  adjacent 
paddocks  should  be  burnt  over  on  the  first  appearance  of  these  tiny  silver- 
brown  bugs. 

The  Green  Leaf  Jassid. 

In  some  |>arts  of  the  tobacco  fields  these  delicate  green  leaf- hoppers  were 
very  numeroqs  on  the  leaves'  upper  surface.  The  perfect  insects  are  of  the 
usual  slender,  wedge-shaped  form,  broadly  round  on  the  front  of  the  head, 
with  the  wing  covers  reaching  beyond  the  tip  of  the  abdomen.  This  insect 
measures  3|  mm.  in  length,  and  is  of  a  uniform  bright-green  tint,  which, 
however,  fades  to  a  duller  green,  diffused  with  yellow,  on  the  body  and  legs 
after  death. 

The  Mottled-winged  Tobacco  Bug  (Dicyphus  tabaci). 
In  Dr.  Howard's  "Principal  Insects  Affecting  the  Tobacco  Plant,"  re- 
printed from  the  U.S.  Department  of  Agriculture  Year  Book,  1898,  there  is 
a  description  and  wood-cut  of  a  plant-bug  known  in  the  United  States  as 
the  "suck-fly"  or  "  tobacco-bug."  This  insect  had  been  originally  described 
by  Uhler  as  a  tomato  pest  under  the  name  of  Dicyphus  minimus.  Later  it 
extended  its  range  into  the  tobacco  plantations,  where  in  any  late  or  neglected 
fields  left  over  after  the  main  crop  had  been  cut,  it  did  a  considerable 
amount  of  harm.  Two  distinct  species  of  small  green  plant-bugs  were  found 
in  considerable  numbers  upon  the  underside  of  tobacco  leaves  at  Tamworth 
but  as  the  damage  caused  by  the  thrip  infestation  overshadowed  everything 
else,  it  was  diflicult  to  determine  the  amount  of  damage  caused  to  the  leaf 
by  these  plant-bugs. 
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Our  species  agrees  so  closely  with  Howard's  figure  and  description  that  it 
is  here  given  specific  i"ank  under  the  name  of  Dicyphus  tabaci.  It  is  a 
long-legged,  slender,  pale-green  bug,  with  dark-brown,  prominent  eyes  ;  the 
basal  half  of  the  first  joint  of  the  antennae  and  the  basal  and  apical  por- 
tions of  the  second  are  blotched  with  dark  brown,  with  the  apical  joints  dull 
yellow.  The  rostrum  is  long,  clouded  at  base,  and  with  the 'extremity  black  ; 
legs  long,  with  the  base  of  the  tibia  of  the  first  and  second  pair  of  legs  and 
the  tips  of  the  tarsi  of  the  three  pairs  marked  with  black.  Tegmina  with 
the  apical  nervures  outlined  and  clouded  with  black,  looking  like  a  double 
row  of  black  blotches  across  the  hind  portion.  The  whole  of  the  dorsal 
surface  and  legs  are  clothed  with  stiflF,  scattered,  dark  hairs.     Length,  4  mm. 

Small  Green  Tobacco  Bag. 
A  second  green  bug,  found  upon  the  foliage  in  company  with  the  previous 
species,  was  of  a  uniform  vivid  green  colour,  changing  to  a  yellowish-green 
tint  at  death  ;  the  whole  surface  clothed  with  scattered,  fine,  yellow  hairs, 
stoutest  and  darkest  on  the  legs  and  antennas ;  eyes  brown  3  tip  of  rostrum 
and  tips  of  tarsi  black  ;  the  head  short  and  narrow,  with  eyes  large  and 
globular.  Antennae  composed  of  four  joints,  first  thickened,  second  slender, 
-and  three  times  the  length  of  the  first.  Thorax  contracted  behind  the 
head,  fitting  close  to  the  abdomen;  the  whole  insect  viewed  from  above 
broadly  oval.     Length,  5  mm. 


The  Production  of  Ginseng. 

Inquiries  are  received  from  time  to  time  on  the  subject  of  ginseng-growing 
in  New  South  Wales,  and  lately  an  ofticer  of  the  Field  Branch  of  the 
Department  was  instructed  to  call  upon  a  farmer  in  the  Bega  district  who 
some  years  ago  published  a  small  book  on  the  subject,  copies  of  which 
{together  with  a  package  of  seed)  were  sold  at  5s.  each. 

It  was  gathered  from  this  farmer  that  he  had  no  ginseng  plants  to  show, 
but  it  appeared  that  he  had  once  raised  a  plant,  which,  however,  did  not  live 
for  more  than  a  few  months.  As  far  as  could  be  learned,  this  farmer  had 
had  no  practical  experience  anywhere  in  regard  to  it,  and  further  inquiries 
did  not  disclose  that  anyone  else  in  the  Bega  district  had  attempted  the  crop. 

It  was  gathered,  too,  that  the  seed  could  not  at  present  be  imported,  as  the 
Koreans  are  not  allowed  to  export  it.  Some  expense  seems  to  be  necessary 
to  provide  a  permanent  shelter  for  the  crop,  which  may  be  raised  from  seeds, 
though  these  do  not  germinate  for  eighteen  raontlis,  having  in  the  meantime 
to  be  carefully  supplied  with  moisture.  The  roots  are  not  fit  for  harvesting 
until  five  years  after  the  plants  are  up. 


The  business  of  agricultui-e  is  different  from  that  of  most  industries.  It 
gives  the  all-round  man  a  chance  to  use  his  talents.  It  is  not  a  matter  of 
doing  the  same  thing  over  and  over  again  day  after  day,  as  in  some  factories, 
for  every  month  and  every  day  brings  its  own  special  problems  on  the  farm, 
and  the  man  who  is  ingenious  and  clever  at  doing  a  variety  of  things  has  a 
chance  to  make  good. — E.  T.  Meredith,  U.S.  Secretary  of  Agriculture. 
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NaturEvI  5ize 


Tobacco  and  Potato  Moth  {Phthorimcea  opereuletta). 
1.  Larva.,       2.  Pupa.        .3.  .Moth.         4.  Stem  oi  a  Tobicco  plant,  show.njr  <latnage  (>aused  by  a  larva. 
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Natural  Size 


■ottled-wing  Tobacco  Bag  {Dicyphus  tabaci). 
1.  Younjf  larval  Bug.        2.  Adult  Bug-. 
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Natural  Size 


Two  other  Insects  Infesting  Tobacco. 

I.  SiiiUl  Oi-een  Tobacco  Bu-.        2.  Gieeu  Tolacio  Jasi^id         £.  WinifS  of  Jassid.        4.  Uo-,ti-iiiii  ut  Jas^sul. 
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Crown-gall  ol  Fruit  Trees. 


Hard  form  of  crown-j^ll 
at  the  lower  end  of  the  scion 
in  a  root-grafted  aj)ple  tree. 


Hard  form  of  orowri-i^all 
surrounding;  the  union  in  a 
root-ffrafted  apple  tree. 


(B'Ah  afler  Etigeoek.) 
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Crown-gall  of  Fruit  Trees* 


W.  A.  BIRMINGHAM,  BioloRist'a  Assistant. 

The  organism  losponsiblc  for  the  production  of  *' crown-gall  "  (Psevdomonas 
tumefa  iens)  is  a  microscopic  plant  belonging  to  the  bacterial  group,  illus- 
trated in  the  little  sketch  on  this  page. 

It  is  decidedly  contagious,  infection  often  taking  place  through  wounds 
induced  by  grafting  and  by  careless  cultivatipn.  The  disease  shows  its  effects 
by  enlargements  near  the  crown,  or  on  the  roots  of  various  plants,  as  shown 
in  the  accompanying  illustration.  These  galls  vary  in  size,  ranging  from 
the  size  of  a  marble  to  an  area  that  can  be  measured  in  inches. 

In  most  cases  infection  takes  place  in  the  nursery,  and  the  disease  passes 
unnoticed  by  the  grower  when  planting  out  his  trees.  Crown-gall  greatly 
retards  the  growth  activities  of  the  tree,  and  the  amount  of  injury  is  affected 
by  the  length  of  time  the  tree  has  been  galled,  and  by  the  location  and 
extent  of  the  injury.  The  disease  is  one  which  progresses  slowly,  stunting 
the  plant  first,  and  finally  destroying  it. 

The  organism  responsible  is  remarkable  for  the  great 
variety  of  plants  that  it  attacks.  In  America  it  is  to  be 
found  on  apple  and  pear,  all  stone  fruits,  grapes,  berries, 
walnut,  beet,  tomato,  tobacco,  Ac.  It  occurs  in  Europe, 
South  America,  and  South  Africa  ;  and  in  New  South 
Wales  we  ha\e  from  time  to  time  received  specimens 
showing  similar  conditions  on  pear  and  peach  trees.  monas  tuimfaciem 

All  our   attempts  to   isolate  the  causal  organism  from        (ater  L<Effler). 
specimeii.s  received  have,  so  far,  failed,  probably  owing  to  the  age  and  bard, 
woody  nature  of  the  galls. 

A  "  hairy-root "  condition  of  apple-trees  has  been  shown  by  Erwin  Smith, 
Brown  and  Townsend,  to  be  due  to  an  organism  indistinguishable  from  that 
causing  crown-gall.  The  organism  is  nor,  located  in  the  hairy  roots  them- 
selves, but  in  the  flattened  tumour  from  which  such  roots  arise.  The  disease 
can  be  communicated  in  a  number  of  ways  : — 

1,  By  the  water  of  irrigation. 

2,  By  the  implements  used  in  cultivation,  and 

3,  By  insects. 

I'reventive  Measures. 

No  satisfactory  method  of  treating  tlie  disease  has  been  devised.  Cutting 
out  the  galls  and  treating  tlie  cut  surfaces  with  germicides  has  failed  to  arrest 
the  development  of  the  disease. 

When  detected,  di.seased  trees  should  be  dug  out  and  burnt,  and  any 
implements  used  in  the  operation  should  be  dipped  in  a  bucket  containing 
5  parts  of  formalin  to  100  parts  of  water,  before  use  elsewhere* 

B 


Fltgella  of  Pi  udo- 
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The  ground  from  which  trees  are  removed  should  receive  a  generous 
dressing  with  quicklime,  and  the  soil  should  be  repeatedly  turned  over  and 
exposed  to  the  sun  and  allowed  to  remain  idle  for  twelve  months. 

Growers  should  carefully  examine  all  young  trees  before  planting,  and 
reject  those  showing  any  suspicious  outgrowths. 

Nurserymen   can   safeguard    the   grower   by    dipping   grafts   just  before 
planting  in  a  thick  bluestone   paste.     This  method  of  treatment  has  given 
satisfactory  results  in  America,  one  company  having  treated  500,000  apple- 
trees  in  one  year.     The  bluestone  paste  can  be  made  as  follows  : — 
IJ  lb.  copper  sulphate  (bluestone). 
4  lb.  quicklime. 
1^  gallon  water. 
Dissolve   the   bluestone  in   portion   of  the   water   and    the  lime  in    the 
remainder,  and  then  mix  both  together  to  make  the  paste. 


To  Protect  Stored  Maize  and  Wheat  from  Weevil. 

The  cheapest  method  of  treating  a  large  quantity  of  grain  in  bags  to  protect  it 
from  weevil  is  to  fumigate  it  in  lota  of  twelve  to  twenty  bags  at  a  tiipe,  pour- 
ing into  the  top  of  each  bag  1  to  2  fluid  oz.  of  liquid  carbon  bisulphide,  placing 
the  bags  side  by  side  on  a  tarpaulin  or  canvas  sheet,  and  then  folding  over 
the  sides  of  the  sheet  so  as  to  overla])  tightly,  and  covering  the  whole  with 
bags  or  another  tarpaulin  to  further  help  to  keep  in  the  fumes.  A  "  tryer  " 
(sampler)  serves  as  a  useful  funnel  for  running  in  the  liquid,  the  heavy  fumes 
of  which  sink  down  through  the  grain.  Each  lot  of  bags  should  bo  exposed 
to  the  fumes  for  not  longer  than  twenty-four  hours.  Neither  the  liquid  nor 
fumes,  used  as  above  directed,  will  afi'ect  the  grain  for  food  or  seed. 

Fumigation  should  be  carried  out,  if  possible,  on  a  warm  day  (say  with  a 
temperature  of  70  degrees  Fah.),  as  at  a  temperature  below  60  degrees  Fah. 
the  fumes  become  less  effective.  The  bulk  of  the  weevils  will  be  killed  by 
this  process,  but  the  bags  should  be  inspected  every  two  months,  and  if  they 
show  signs  of  re-infestation  they  should  be  given  further  treatment.  Care 
should  be  taken  that  ho  fires,  lights,  or  lighted  pipes  or  cigarettes  are  neai 
when  handling  the  liquid  or  fumigating,  as  the  fumes  are  inf]ammaV)le. 

If  an  empty  galvanized  iron  water  tank  is  available,  it  may  be  used  witlj 
advantage  in  place  of  tarpaulins,  as  the  lid  can  be  sealed  (by  placing  a  ring 
of  i-ubber  tubing  or  a  bag  under  it)  and  kept  down  by  weights  when  the 
infested  grain  has  been  emptied  in.  Moreover,  as  in  such  a  receptacle  the 
fumes  are  much  more  effectively  held,  only  1  oz,  of  liquid  to  four  bags 
(that  is,  to  every  15  cubic  feet  of  sj)ace  in  the  tank)  need  be  used. 

Carbon  bisulphide  costs  Is.  6d.  per  lb.  if  purchased  in  small  quantities, 
but  it  may  be  purchased  more  cheaply  in  1 -gallon  tins,  and  more  cheaply 
still  if  a  number  of  such  tins  are  bought  at  a  time. 

It  may  be  added  that  maize  has  been  successfully  stored  and  kept  free 
from  weevils  for  a  long  period  at  Grafton  Experiment  Farm  by  using  pure 
dry  carbon  dioxide  gas  from  cylinders,  at  a  cost  of  only  Id.  per  bushel  for 
gas. — W.  B.  GuRNKY,  Assistant  Entomologist. 
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Planting  Sudan  Grass* 


H.  J.   KELLY,  Manager,  Cowra  Experiment  Farm. 

To  get  the  best  results  from  Sudan  grass  the  land  requires  to  be  well 
prepared  by  fallowing  in  the  autumn  or  winter  months,  and  broken  down  by 
spring-tooth  harrows  at  the  approach  of  spring.  Prior  to  planting,  the  land 
should  be  harrowed  and  brought  to  a  fairly  fine  tilth.  Very  rough  land  may 
require  rolling,  and  in  the  drier  districts  it  is  preferable  in  any  case  to  roll  the 
land  just  before  drilling,  as  the  seed  can  be  sown  at  a  more  uniform  depth 
when  the  surface  is  levelled  and  made  compact,  and  the  rolling  also  induces 
the  moisture  to  rise  toward  the  surface,  and  thus  further  ensures  germination. 


Sudan  Ckass  on  Mr.  A.  W.  Staey's  lann,  "  Camelot,"  Tumnt 


Photographed  seventy-five  days  from  planting ;  yield  of  green  fodder  per  acre,  7^  tons. 
Photograph  supplied  by  Mr.  G.  C.  Sparks,  Inspector  of  Agriculture. 

Planting  Season. 

Seed  should  be  sown  early  in  the  spring,  as  soon  as  the  danger  of  frost  is 
past.  Sudan  grass  should  be  used  as  an  annual,  and  it  is  therefore  advanta- 
geous to  make  the  season  as  long  as  possible  by  sowing  early. 
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Quantity  of  Seed  to  Sow.  * 

This  will  vary  to  some  extent  according  to  the  district  in  which  it  is  to 
be  sown.  In  very  dry  districts,  where  it  may  be  better  to  plant  it  in  drills 
21  inches  apart,  4^  to  5  lb.  per  acre  is  sufficient,  but,  in  districts  with  an 
average  rainfall  of  22  inches  and  over,  up  to  8  lb.  per  acre,  sown  broadcast  or 
through  every  hoe  of  the  seed-drill,  is  recommended.  When  sown  broadcast 
or  through  every  drill  lioe,  the  strain  on  the  harvesting  machinery  is  not  so 
great  during  cutting  as  when  it  is  planted  in  rows  some  distance  apart,  the 
machine  being  jarred  considerably  when  it  strikes  the  row. 

After-cultivation. 

When  the  seed  is  drilled  in,  the  land  requires  to  be  left  undisturbed  until 
the  young  plants  are  well  above  the  ground  and  firmly  rooted,  when  a  cross- 
harrowing,  to  prevent  evaporation  and  level  the  ground  for  harvesting 
machinery,  should  be  given.  A  similar  harrowing  is  also  advisable  after  each 
cutting  has  been  removed. 


Gumming  of  Sugar  Cane. 

The  symptoms  of  gumming  in  badly  affected  eases  are  most  marked  and 
unmistakable,  but  careful  discrimination  is  required  to  detect  the  disease  in 
its  early  stages.  Thus,  there  is  always  a  danger  that  slightly  affected  canes 
may  be  reserved  for  seed  purposes,  either  (1)  because  the  grower  has  not 
noticed  the  symptoms  of  the  disease,  or  (2)  because  he  imagines  that  such 
slight  infection  cannot  result  in  much  harm. 

Too  much  stress  cannot  be  laid  on  the  fact  that  diseased  sets  will  result  in 
diseased  stools. 

The  following  measures  are  recommended  as  e.sspntial  to  the  production  of 
a  clean  crop  : — 

1.  Reserve  the  healthiest  portic»n  of  the  crop  for  .seed  purposes.  ]\:^ake 

a  separate  heap  of  such  canes  when  cut. 

2.  After  the  canes  have  sweated  in  the  stacks,  examine  cut  ends  carefully 

and  reject  any  showing  the  slightest  signs  of  gumming. 

3.  Ih  cutting  up  the  cane  for  sets  avoid  shattering  of  canes.      Disinfect 

knife  by  dipping  in  a  solution  of  formalin  (o  parts  commercial 
formalin,  100  parts  water)  or  cresol  (10  parts  cresol,  100  parts 
water)  before  cutting  each  cane. 

4.  Burn  off"  trash  before  planting. 

5.  JL>0    not   replant  to   cane   any  land    which   has  previously  produced  a 

seriously  gummed  crop.     Adopt  a  rotation. 

6.  Avoid  badly-drained  land  when  possi^ile.    It  predisposes  to  the  disease. 

— R.  J.  Noble,  Assistant  Biologist, 


Cot-rection  — In  the  August  issue,  page  575,  line  20,  should  read  : — 
"  Recent  research  has  shown  that  certain  parasites  of  horses  and  cattle, 
notably  the  worm  producing  tumor-like  growths  in  the  stomachs  of  horses, 
and  probably  that  producing  worm  nodules  in  cattle,  are  fly-borne." 
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Sunflowers  as  Silage* 

H.  WENHOLZ,  B.Sc.  (Agr.),  Inspector  of  Agriculture. 

Giant  sunflowers  hav(>  been  sown  on  different  occasions  in  many  districts  of 
New  South  Wales  as  a  seed  crop  on  a  small  scale  or  as  a  novelty.  The  seed 
is  of  value  as  pcjultry  and  bird  feed,  but  it  has  never  become  a  recognised  farm 
crop,  partly  liecause  of  the  limited  maiket  and  partly  because  low-priced  seed 
can  be  impoited  from  countries  in  which  labour  is  cheap.  Moreover,  sun- 
flowers cannot  compare  as  a  seed  crop  with  maize,  for  oi.  soils  and  in  districts 
where  sunflowers  will  produce  1,500  lb.  of  seed  per  acre  (wliich  is  considered 
to  be  an  average  yield)  maize  or  bmoiii  nnllei  will  be  nuuh  more  profitable. 

Revived  interest  has  Ixien  taken  in  the  subject  of  sunflowers  as  a  silage 
croj)  in  America  recently,  interest  wbi'-l:  has  been  furtlier  increased  by  reason 
of  the  greater  yields  of  green  fcKlder  obtained  from  sunflowers  as  compartjd 
with  maize,  more  especially  in  cold  climates.  It  is  in  the  coldest  States  of 
Americii  that  the  higb  yields  of  sunllowers  as  compared  witli  mai/.i-  have  been 
obtained,  and  where  the  crop  has  been  used  for  sih^e.  In  Canada  yields 
of  ;i9  touN  per  acre  of  green  fodder  are  said  to  bave  been  obtained  from 
sunflowers  as  compared  with  14  tons  per  acre  from  maize.  In  Montana*  36 
tons  of  sunflower  gieen  fodder  were  obtained  under  irrigation  in  1915,  and 
22  tons  per  acre  witliout  irrigation  in  1916.  The.se  yields  are  said  to  have 
been  from  two  to  four  times  as  great  as  the  yield  of  maize  green  fodder.  In 
Nevada!  sunflowers  yielded  23  tons  of  green  fodder  per  acre  as  against  14 
tons  for  maize. 

The  yield  of  fodder  obtained  from  sunflowers  is  regai'ded  as  likely  to  be 
much  heavi<M-  than  that  of  maize  where  the  latter  does  not  mature  a  good 
grain  crop  on  account  of  the  e">ld  and  sboit  growing  season.  Not  oidy  will 
sunflowers  start  growth  more  cjuickly  than  maize  in  early  spring  in  these 
cold  climates,  but  they  will  reach  the  fodder  stage  a  few  weeks  before  maize, 
and  thus  he  harvested  for  the  silo  atid  out  of  danger  from  frost,  which  often 
cuts  maiz'-  before  the  Vjest  fodder  stage  is  reached.  In  fact,  it  has  been  shown 
that  sunflowers  will  also  withstand  frost  better  than  maize — not  only  in  the 
early  stages  of  growth  but  also  in  the  lat^r  ones.  Sunflowers  are  not 
especially  clrought-resistant ;  they  liave  been  known  to  make  very  good 
growth  on  little  rainfall,  but  it  is  doubtful  whether  they  are  at  all  comparahle 
with  grain  sorghums  under  semi-ai'id  conditions,  though  they  may  be  more 
drought-re.sistant  than  maize. 

In  Canada  it  was  reported  that  sunflowers  were  fed  as  green  fodder  to 
cows  over  thirty  years  ago,  and  while  they  were  not  found  to  affect  the  flavour 
of  the  milk,  they  were  said  to  cause  purging  when  fed   in  large  quantities. 

*  Montana  Agr.  Expt.  Sta.,  Bull.  118  (Sept.,  1917). 
t  Nevada  Agr.  Expt.  Sta.  Rept,,  1919. 
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In  Montana*  chopped  green  sunflowers  about  one  third  in  bloom  are  claimed 
to  be  equal  to  chopped  green  corn  in  the  roasting  stage  as  a  soiling  crop  for 
dairy  cows.  Although  relished  to  some  extent  by  cattle  as  green  fodder, 
sunflowers  would  seem  to  be  more  essentially  a  silage  crop,  and  it  is  in  this 
form  that  they  have  recently  come  into  favour. 

Over  thirty  years  ago  sunflowers  began  to  attract  attention  as  a  silage  crop 
in  Canada.  At  that  time  only  the  sunflower  heads  were  used  in  a  mixture 
(known  as  Robei'tson's  mixture),  obtained  by  growing  2  acres  of  corn  and 
hnrse  beans  to  ^  acre  of  sunflowers.  At  the  present  time  the  whole  plant  is 
mostly  used  for  silage,  but  usually  in  a  mixture  with  maize  in  about  equal 
quantities  of  each. 

An  analysis  of  sunflower  silage  in  comparison  with  maize  silage  is  given 
by  the  Idaho  Agricultural  Experiment  Station  as  follows : — 


Water. 

AHh. 

Protein. 

Crude  t  ibre. 

Nitrogen-free 
Extract. 

Ether 
Extract. 

Sunflowei  silage  ... 
Maize  silage 

810 
730 

2-2 
17 

2-4 
21 

4-6 
G-.3 

8-9 
15-4 

11 
0-8 

The  following  digestible  nutrients  are  givei 
Experiment  Station  t : — 

1  by  the  Montana  Agricultural 

Dry  ll'^tter. 

Crude 
Protein. 

Crude  Fibre  and 

Nitrojren-freo 

Extract. 

Ether 
Extract. 

Digestible  nutrients 

silage    . . 
Digestiblenutrients  i 

,,              ,, 

in  100  lb.  8 

n  well  matu 
n  immature 

unflower 

red  maize 
maize... 

21-4 
26-3 
21  0 

1-24 

11 

10 

1013 
1500 
11-40 

0-37 
0-70 
0-40 

These  figures  show  that  sunflower  silage  (made  from  a  crop  that  is  about 
one-third  in  bloom)  compares  favorably  in  total  digestible  nuttients  with  maize 
silage  made  from  immature  maize,  and  entirely  disprove  the  idea  that 
sunflower  silage  is  too  woody.  It  is  also  claimed  that  animals  have  been  fed 
for  thirty  days  on  sunflower  silage  only,  with  no  apparently  harmful  results, 
and  that  no  objectionable  flavour  or  odours  have  been  found  in  the  milk 
from  cows  on  soiled  or  siloed  sunflowers. 

In  a  previous  bulletin  by  the  same  station  J  it  is  stated  that  an  average 
daily  consumption  of  34  lb.  sunflower  silage  resulted  in  a  saving  of  9  lb. 
clover  hay,  and  at  the  same  time  increased  the  milk  and  butter  yields.  On 
the  other  hand,  it  has  been  reported  from  other  sources  that  sunflower  silage 
is  not  relished  as  much  as  maize  silage,  and  that,  although  it  has  nearly  the 
same  feeding  value  as  maize  silage,  it  is  not  quite  as  good  for  milk  produc- 
tion.    Even  if  this  be  the  case,  it  niust  be  allowed  that  there  are  few  plants 

*  Montana  Agr.  Expt.  Sta.,  Bull.  LSI  (1919). 
t  Montana  Agr.  Expt.  Sta.,  Bull.  131  (1919). 
t  Montana  Agr.  Expt.  Sta.,  Bull.  1  IS  (1917). 
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which  are  equal  to  maize  for  ensilage,  and  that  the  much  greater  bulk  of  sun- 
flower fodder  which  can  be  grown  in  cold  climates,  as  compared  with  maize,  at 
once  places  the  former  crop  in  a  good  position  if  satisfactory  silage  can  be 
obtained  from  it  at  all.  The  Department  has  therefore  made  arrangements 
to  have  sunflowers  tested  as  a  silage  crop  on  some  of  its  experiment  farms 
this  season,  and  also  to  get  some  data  as  to  yields  in  the  colder  portions  of 
the  State  as  compared  with  maize. 

A  few  hints  as  to  the  method  of  growing  sunflowers  are  given  here  for 
those  who  wish  to  make  a  trial  of  this  crop. 

For  fodder  or  ensilage  the  rows  should  be  3  or  3^  feet  apart  and  the  plants 
6  to  8  inches  apart  in  the  drills.  From  10  to  12  lb.  of  seed  per  acre  will  be 
required,  and  sowing  can  be  made  with  the  maize  drill  or  with  the  wheat 
drill  by  sowing  through  three  tubes.  Under  irrigation  about  15  or  16  lb.  of 
seed  per  acre  should  be  used,  while  in  the  drier  districts  about  6  lb.  per  acre 
will  be  suflBcient. 

The  cultivation  should  be  similar  to  that  of  maize,  the  keeping  of  the  crop 
clean  and  free  from  weeds  in  the  early  stages  of  growth  being  the  first 
essential.  Cutting  for  fodder  or  ensilage  can  begin  when  the  plants  begin  to 
flower ;  this  will  usually  he-  about  three  months  after  planting.  It  is 
imperative  that  the  last  of  the  crop  should  be  cut  by  the  time  it  is  half  in 
bloom.  A  heavy  crop  is  difficult  to  cut  with  the  maize  binder,  and  unless 
handled  carefully  the  large  heads  are  somewhat  difficult  to  put  through  the 
cutter. 

Until  the  results  of  some  of  the  Departmental  tests  with  the  production 
and  feeding  of  sunflower  silage  are  available,  it  would  be  advisable  for  any 
farmers  who  grow  sunflowers  this  season  for  silage  to  mix  them  with  maize 
in  about  equal  quantities  as  they  go  through  the  cutter  into  the  silo 

The  Department  has  introduced  a  few  of  the  best  varieties  from  America 
and  Canada  for  trial,  and  these  will  be  tested  this  season  at  one  of  the 
experiment  farms  for  fodder  production. 


Minnesota's  Dairy  Industry. 

The   Minnesota  Farmers'  Institute   Annual  illustrates  the  growth  of  the 

dairy  industr}'^  in  that  State  in  the  following  figures  : — 

1890.  1918. 

Number  of  cows         ...      566,000  1,368,000 

Milk  per  cow '2,800  1b.  4,325  1b. 

Butter-fat  per  cow      ...  110  „  '  16i  „ 

Earnings  per  cow       ...  15 J  dollars  80^  dollars. 

Gross  returns 8,700,000"        „  109,768,000         „ 

It  is  to  be  feared  that  a  similar  comparison  for  New  South  Wales  would 
not  be  nearly  so  striking,  V)ut  dairy-farmers  have  the  opportunity  in  their 
own  hands.  Knowledge  of  the  production  of  each  individual  in  the  herd 
and  of  the  hereditary  value  of  the  bull  are  the  elementary  essentials. 
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Reinfection  of  Pasteurised  Cream  from  Dusty  Roads. 

Recently  it  was  necessary  to  visit  a  factory  situated  on  the  side  of  a  road 
that  is  noted  for  its  dustiness  and  along  which  considerable  traffic  passes. 
The  yard  of  the  factory  on  to  which  opens  the  cream  platform,  the  pasteuriser 
and  the  cream  pipe-coolers,  was  also  subject  to  invasions  of  dust,  although 
the  company  had  been  advised  to  asphalt  or  concrete  it.  At  the  time 
of  the  visit  these  conditions  were  considerably  modified  through  rain  having 
fallen  during  the  night,  and  also  through  it  being  a  calm  day.  However,  as 
the  cream  was  being  passed  over  the  exposed  pipe-coolers  from  the  pasteuriser, 
a  plate  was  exposed  for  five  minutes  within  a  few.  feet  of  the  cooler,  in  order 
to  ascertain  if,  under  the  good  conditions  prevailing  that  day,  any  reinfection 
of  the  pasteurised  cream  was  taking  place  by  dust-borne  germs.  The 
accompanying  photograph  shows  the  result  of  this  exposure,  and  demonstrates 


Plate  Culture  trom  Air  Exposure. 
Indicatini;  contamination  of  cream  by  dust,  even  after  rain. 

the  enormous  amount  of  contamination  that  was  taking  place  even  under 
such  favourable  conditions.  It  can  be  imagined  how  great  the  reinfection 
must  be  on  a  windy,  dusty  day.  The  organisms  shown  largely  belong  to  the 
coliform  group,  and  evidently  they  come  from  the  manure  of  horses  and 
other  animals,  which,  after  being  pulverised  into  dust  in  a  dry  state,  has 
impregnated  the  surrounding  atmosphere. 

A  factory  so  situated  should  have  its  yard  concreted  or  asphalted,  and  steps 
should  be  taken  in  conjunction  with  the  local  authorities  to  have  the  road  in 
front  of  the  factory  either  oiled  or  asphalted,  in  order  to  keep  down  the  dust. 
Dairy  factory  companies  incur  much  expense  in  pasteurising  cream  and  then 
neglect  simple  means  of  maintaining  the  improved  conditions.  It  is  intended 
in  future  to  take  more  active  steps  to  have  the  dust  nuisance  abated  in  such 
cases. — L.  T.  MacInnes,  Dairy  Expert. 
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Safeguarding  Farm  Stock  from  Disease* 

(3)  By  Correct  Feeding. 


MAX   HENRY,   M.R.C.V.S.,  B.V.Sc 

Undkr  this  heading  correct  metliods  of  feeding  and  the  use  of  suitaVile 
feeding  materials  are  to  be  includei],  as  both  have  a  very  important  bearing 
on  th«  health  of  stock,  and  their  influence  has  been  very  markedly  emphasised 
during  the  late  drought. 

The  study  of  dietetics  is  only  in  its  infancy  in  this  country  and  has  not  yet 
assumed  its  true  position  of  importance,  but  it  will,  like  the  question  of  good 
hygiene,  come  more  and  more  to  the  front  as  the  country  becomes  settled. 
There  is,  and  always  will  be,  much  opportunity  for  the  veterinarian  to  effect 
an  economic  saving  of  no  mean  importance  by  giving  advice  on  matters  which 
have  already  been  worked  out,  and  by  research  into  new  methods  and  the 
adaptation  of  hitherto  unused  sources  of  food  supply  to  the  conditions  of  stock- 
raising  in  this  State.  Scientific  feeding  is  economic  feeding  with  all  classes  of 
animals ;  its  neglect  here  is  due  to  the  fact  that  the  vast  majority  of  our 
stock  has  been,  and  still  is,  entirely  paddock  fed  This  state  of  atikirs  is 
steadily  passing  away  ;  and  with  the  continued  cutting  up  of  large  estates, 
the  extension  of  mixed  farming  and  irrigation,  and  more  intense  working  of 
the  land,  it  will  become  more  and  more  necessary  to  hand-feed  stock  of  all 
descriptions,  except,  of  course,  in  those  areas  of  the  State  which  will  for  very 
many  years,  and  probably  for  all  time,  remain  in  large  holdings. 

This  change  of  conditions  does  not  only  apply  to  large  stock  but  also  to 
sheep,  which,  if  not  hand-fed,  will  in  the  future  be  grazed  by  methods  very 
different  from  those  at  present  employed.  Th&se  methods  will  approximate 
more  and  more  to  those  existing  in  Europe  and  will  involve  a  greater  sub- 
division of  farms,  the  growing  of  crops  solely  to  be  fed-off  by  sheep,  and  the 
feeding-off  of  several  small  paddocks  in  rotation  in  place  of  one  or  two  large 
ones. 

In  these  articles  the  principles  which  should  govern  the  feeding  of  each 
class  of  stock  are  briefly  referred  to,  but  no  attempt  is  made  to  go  deeply  into 
the  chemical  composition  of  feed  or  to  adjust  too  nicely  the  balance  of  the 
diflfr-rent  food  constituents  required.  The  various  diseases  'which  are 
commonly  associated  with  errors  in  feeding  are  indicated,  together  with  the 
measures  to  be  adopted  to  prevent  these  conditions. 

The  Value  of  Foodstuffs, 

It  may  be  well  to  point  out  that  undue  reliance  mu.st  not  be  placed  on 
chemical  analysis  only  in  estimating  the  value  of  a  food,  and  that  the 
nutritive  values  ascribed  to  various  foodstuffs  solely  on  that  basis  are  liable 
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to  be  very  misleading.  A  most  important  modification  in  assessing  these 
values  is  introduced  by  the  question  of  digestibility,  and  in  estimating  this 
quality  actual  experience  is  of  the  greatest  value  although  much  good  work 
has  been  done  by  direct  experimentation. 

The  difference  in  the  requirements  of  the  various  classes  of  animals 
introduces  a  further  modification,  ^ince  the  power  of  digesting  many  kinds  of 
food  varies  greatly,  as  would  be  expected  if  the  anatomical  structure  of  the 
animals  and  the  physiological  processes  of  digestion  were  considered.  Thus, 
rough,  coarse  material  which  can  be  well  utilised  by  cattle  will  simply  pass 
through  horses  in  an  undigested  condition ;  and  again,  the  amount  of  con- 
centrated food  which  they  can  utilise  is  greater  than  that  assimilable  by 
horses.  From  the  point  of  view  of  health,  the  composition  of  the  food  is,  in 
practice,  of  more  importance  than  its  quality  ;  and  while  improper  methods 
(either  avoidable  or  otherwise)  are  responsible  for  very  heavy  losses  yearly, 
bad  food — that  is,  food  affected  with  rusts,  moulds.  &c. — or  of  such  very  poor 
quality  as  to  be  directly  harmful,  is  only  occasionally  responsible  for  ill-health 
and  death.  This  fact  emphasises  the  responsibility  of  the  stockowner  himself  ; 
in  not  a  few  cases,  however,  the  improper  methods  are  almost  unavoidable, 
either  because  suitable  feeding  stufiF  is  not  available  or  financial  conditions 
prevent  its  purchase. 

THE  HORSE. 

To  attain  the  maximum  of  efiiciency  a  horse  requires  food  in  which  the 
concentrates  (grain,  «fec.)  and  the  roughage  (chaff,  hay,  straw,  <fec.)  are  more 
or  less  correctly  proportioned.  For  resting  horses,  or  those  doing  little  and 
slow  work,  all  concentrates  may  be  cut  out,  but  the  harder  or  faster  the  work 
to  be  performed,  the  greater  the  proportion  of  concentrated  food  required. 
This  principle  must  not,  however,  be  pushed  too  far,  since  on  a  diet  of  con- 
centrates alone  the  horse  fails  properly  to  utilise  the  food  given  him,  and  a 
certain  quantity  of  roughage  is  essential  to  digestion  and  comfort. 

If  the  ration  of  the  army  horse,  which  was  called  upon  to  do  regular  and 
hard  work,  is  taken  as  a  basis,  it  will  be  seen  that  one  of  equal  parts 
(roughly)  of  grain  and  hay  or  chaff,  varying  from  10  to  15  lb.  of  each  for 
light  and  heavy  horses  respectively,  the  medium  coming  in  between  on  12  lb., 
was  found  to  be  the  most  satisfactory.  The  undoubted  success  which 
attended  the  use  of  this  ration  would  incline  us  to  accept  it  as  a  standard. 
Whenever  a  reduction  has  to  be  made  it  is  always  preferable  to  make  it  in 
the  chaff  or  hay.  With  horses  in  this  country  it  is  often  difficult  to  estimate 
just  what  they  are  getting,  owing  to  the  custom  of  cutting  oats  and  wheat 
in  the  unripened  state  for  chaff ;  some  of  the  best  samples  of  chaff  are  very 
nearly  equal  to  a  half  grain  ration,  while  other  samples  are  hardly  above 
straw  value.  This  must  be  taken  into  consideration  in  estimating  the 
amount  of  grain  to  be  added  to  produce  a  good  ration. 

Broadly  speaking,  there  is  a  decided  tendency  to  over-estimate  the  value 
of  the  average  chaff  ration  and  to  undervalue  the  use  of  grain  in  conjunction 
with  it.  Instances  have  occurred  during  the  recent  dry  period  when  it  was 
cheaper  to  buy  oats  than   chaff,  taking  into  consideration  their  respective 
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food  values  and  the  quantity  required  as  a  maintenance  ration.  One  of  the 
objections  to  a  ration  composed  solely  of  chaff,  especially  if  of  inferior 
quality,  is  the  large  quantity  required  and  the  consequent  amount  of  labour 
imposed  on  the  digestive  organs  of  the  horse  in  extracting  sufficient  nutritive 
material  to  supply  his  wants.  A  smaller  quantity  of  grain  will  give  more 
nutritive  material  at  the  cost  of  less  energy  to  the  horse  and  less  money  in 
freight  and  trouble  in  handling  to  the  owner. 

Where  horses  are  partly  grass-fed  and  partly  hand-fed,  the  value  of  grain 
as  against  cliaff  is  very  high  because  the  horse  is  getting  his  roughage  himself. 
When  the  grass  is  on  the  dry  side,  sufficient  roughage  is  obtained  in  this  way 
to  supply  his  needs  in  that  direction.  To  balance  his  ration,  however,  grain 
is  required,  and  the  comparative  prices  and  food  values  should  be  considered 
when  deciding  which  to  purchase.  Too  often  advice  to  improve  a  ration  is 
interpreted  to  mean  give  more  chaff,  and  so  the  animal  is  still  further 
overloaded.  A  ration  containing  too  great  a  proportion  of  concentrates  will, 
if  maintained  for  long,  lead  to  impairment  of  digestion  and  waste,  owing  to 
improper  assimilation,  while  a  diet  containing  too  much  roughage  will  not 
permit  of  constant  heavy  work  and  is  liable  to  lead  to  impaction. 

Methods  of  Feeding. 
Whatever  the  feed  given  it  should  be  well  divided.  The  horse  does  best 
if  fed  little  and  often,  but  conditions  of  work  reduce  the  maximum  number 
of  feeds  practicable  to  three  or  four,  all  of  which  should  preferably 
contain  both  grain  and  chaff.  Probably  the  best  .system,  if  ib  can  be 
managed,  consists  of  three  roughly  equal  feeds  of  mixed  grain  and  chaff  and 
a  feed  of  hay  the  last  thing  at  night.  But  conditions  differ  so  greatly  in  the 
town  and  the  country,  and  the  amount  the  horse  gets  from  the  paddocks 
\'arie8  so  widely  that  each  case  has  to  be  dealt  with  on  its  merits. 
Feeding  should  be  as  regular  as  possible  if  the  best  results  are  desired,  and 
no  sudden  changes  of  food  should  be  given  if  they  can  be  avoided.  New 
foods  should  be  introduced  gradually.  Watering  should  precede  feeding, 
and  the  horse  should  always  have  water  available  even  when  eating. 

When  arrangements  to  such  an  end  are  practicable,  each  horse  should  be 
fed  separately  ;  the  custom  of  feeding  many  horses  from  .long  troughs  is 
wasteful  and  leads  to  the  bolting  of  the  feed  on  the  part  of  greedy  animals  and 
the  underfeeding  of  those  weaker  or  of  more  slow-eating  habit.  Bolting  of  the 
food  and  consequent  imperfect  mastication,  prevents  the  animal  derivin<»  the 
full  benefit  of  its  ration,  as  much  is  passed  through  improperly  digested — 
often  with  serious  results.  With  teams  continually  on  the  move,  long  trough 
feeding  may  be  unavoidable;  but  in  standing  camps  and  on  farms  the  extra 
labour  and  cost  involved  in  providing  partition  rails  should  be  more 
than  recouped  by  feed  economy  and  lessened  risk.  The  use  of  nose 
bags  is  worthy  of  greater  consideration  than  it  receives,  for  they  provide  a 
method  of  accurate  feeding,  ensuring  extra  feed  to  those  animals  which 
require  it.  The  idiosyncrasies  of  various  animals  with  regard  to  diet  are  worth 
some  study,  as  a  ration  which  will  keep  in  condition  an  animal  with  good 
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digestive  and  assimilative  powers,  and  one  which  eats  slgwly,  may  not  be 
sufficient  for  other  horses.  Peculiarities  of  this  nature  can  only  be  known 
and  dealt  with  by  the  man  in  charge  of  the  horses. 

Salt  is  usually  supplied  to  hor.-es,  and  is  much  relished  by  them,  but  it  is 
not  taken  in  quantities  large  enough  lo  have  much  influence  on  parasitic  or 
other  disease  as  is  usually  supposed.  It  probably  acts  more  as  an  aid  to 
digestion  and  in  rendering  the  food  more  appetising,  and  so  improves  the 
general  health.  Thus,  as  with  evervthing  which  improves  the  general  health, 
it  increases  the  animal's  power  of  resistance  to  the  effects  of  parasites. 

Horse  Foodstuffs. 

The  preceding  remarks  on  tlie  general  principles  of  horse-feeding  may  be 
usefully  considered  in  conjunction  with  the  following  brief  notes  on  the  chief 
materials  used  as  food  in  this  State. 

OaXs. — The  best  of  all  grains  for  use  in  feeding  horses,  and  not  sufficiently 
appreciated  in  this  country — a  very  safe  grain  to  feed,  as  the  amount  of  hull 
on  the  grain  prevents  overgorging  and  massing  in  the  stomach.  Especially 
useful  for  horses  on  hard  and  fast  work.  Th«  various  food  constituents  are 
very  well  balanced  in  oats. 

Maize  {Corn\ — A  very  valuable  horse-feed,  but  the  food  constituents  are 
not  so  well  balanced  as  in  oats,  and  better  results  are  obtained  if  maize  is  fed 
with  the  addition  of  some  bran,  linseed  meal,  or  hay,  or  chaff  made  from 
legumes  such  as  clover  or  lucerne  to  supply  the  deficiencies.  Providing  the 
ration  is  otherwise  satisfactory,  maize  is  as  good  as  oats  for  the  average  working 
horse,  but  not  so  good  as  oats. for  young  growing  animals. 

Wheat. — An  unsatisfactory  grain  to  feed  to  horses  on  account  of  the  danger 
of  engorgement  an'l  its  tendency  to  form  a  pasty  mass.  Unlike  oats,  it 
should  always  be  fed  mixed  up  in  chaff  to  prevent  trouble,  and  horses  which 
have  not  been  accustomed  to  wheat  should  be  brought  on  to  it  carefully.  Its 
nutritive  value  is  high,  but  it  is  not  so  well  balanced  as  oats. 

Barley. — Not  much  used  in  this  State,  but  a  good  horse-feed,  especially 
if  lightly  crushed  and  fed  with  bran  and  chaff.  It  can  replace  oats  or  maize 
if  the  ration  is  otherwise  balanced. 

Chaff. — Oaten  or  wheaten  chaff  is  the  bulk  food  most  used  in  this  country, 
and  is  likely  to  remain  so.  Its  value  varies  very  greatly  (as  before  mentioned), 
but  when  of  good  quality  it  is  doubtful  if  any  bulk  food  is  superior  to  it  in  food 
value,  handiness,  economy  and  suitability  for  average  working  horses. 
Feeding  exclusively  on  chaff  of  low  quality  has  its  drawbacks. 

Bran.-r—A  very  excellent  food  for  working  horses  in  moderate  quantities. 
Its  value  is  not  solely  to  be  judged  by  its  chemical  analysis,  which  does  not 
do  it  full  justice.  It  has  a  mild  laxative  effect,  supplies  various  salts  much 
needed  b,'  growing  animals,  is  very  useful  for  sick  animals,  and  can  be 
utilised  to  balance  rations  poor  in  protein  and  mineral  salts. 

Lucerne  (hay  and  chnff). — Not  considered  a  very  satisfactory  sole  bulk 
food  for  horses,   but   very  nitrogenous;    it  will  greatly  increase  the  food 
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value  of  a  ration  which  is  poor  in  such  constituents,  and  will  improve  a 
diet  wliicli  is  principally  of  oaten  or  wheaten  chaff,  if  aikled  in  moderate 
quantities. 

Uay  (grass  or  clover). — Both  forms  are  valuable  foods,  clover  being  of 
most  use  in  conjunction  with  a  diet  low  in  nitrogenous  matter.  Good  grass 
hay  and  oats  give  a  nearly  pei-fectly  balanced  ration. 

Linseed  Meal.— Both  this  and  other  similar  meals  can  be  fed  to  horses  in 
ouau'ities  of  up  to  21b.  daily,  and  can  replace  about  twice  the  quantity  of 
bran  so  far  as  ordinary  food  material  goes.  If  too  much  is  fed  it  is  simply 
wasted,  being  passed  through  unassimilated. 

X/riw. — For  horses  which  are  not  l^eing  worked,  straw  can  be  quite 
usefully  employed  as  feed,  especially  if  made  palatable  with  molasses,  which 
will  also  increase  its  food  value.  A  judicious  admixture  of  chaff  and  chafled 
straw  may  also  be  utilised  for  horses  doing  easy  work,  and  it  is  in  fact 
widely  used.  It  must  be  remembered  that  the  mastication  and  digestion  of 
straw  requires  a  good  deal  of  energy  on  the  part  of  the  animal.  Oaten  and 
barley  straw  are  the  best. 

Afolasses.'-Oi  much  value  in  m;iking  such  feeds  as  straw,  &c.,  palatable  to 
horse-',  in  increasing  the  carbohydrates  contained  in  the  food,  and  in  acting 
as  a  mild  laxative. 

Many  other  materials  can  be  utilised  as  horse-feed,  and  the  adaptability 
<)i  the  horse  to  different  fodders  is  remarkable,  particularly  if  he  is  brought 
on  to  them  gradually  and  fed  on  them  regularly.  Whatever  the  feed 
.selected,  care  must  bo  taken  that  the  quality  is  good.  Musty  and  mouldy 
food,  new  grain,  dusty  hay  and  chaff,  and  inferior  food  of  all  kinds  »re  liable 
to  lead  to  trouble. 

Diseases  Associated  with  Feeding. 

i)t'  the  diseases  associated  with  feeding  in  the  horse,  the  most  important  is, 
of  course,  colic  in  one  or  other  of  its  numerous  forms;  and  among  others 
may  be  noted  azoturia,  forage  poisoning,  laniinitis  and  lymphangitis. 

Colic  — The  commonest  causes  of  this  complaint  are  errors  in  the  quantities 
of  food  given  and  the  size  of  the  feeds.  Sudden  changes  of  food  (particularly 
that  from  grass  to  grain),  heavy  feeding  immediately  before  hard  work,  the 
bolting  of  quantities  of  indigestible  grain,  such  as  wheat,  and  the  ingestion 
of  large  quantities  of  fibrous  matter,  such  as  the  running  stems  of  the  paddy- 
melon  (CMC?tmi*  myriocarpus) — all  these  are  liable  to  cause  colic  in  strong,  well- 
-cc^nditioned  horses,  and  there  are  also  other  cau.ses  likely  to  operate  in  animals 
tlebilitated  through  a  continuous  low  ration  or  temporarily  exhausted  from 
excessive  strain.  The  administration  of  even  an  ordinary  grain  food  will  at 
times  cause  trouble  in  these  cases,  and  the  giving  of  an  extra  large  feed  to  a 
tired  or  exhausted  animal  may  lead  to  serious  results. 

In  cases  of  debility  the  tone  of  tlie  digestive  organs  is  so  low  that  large 
quantities  of  concentrated  food  cannot  be  dealt  with,  and  indigestion  and 
colic  result.  Debilitated  animals  are  also  peculiarly  prone  to  flatulent  colic 
if  food  of  a  highly  succulent  and  fermentative  nature  is  given.      Weak  and 
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exhausted  animals  should,  above  all  others,  receive  small  feeds  at  com- 
paratively short  intervals.  They  should  also  be  worked  with  care,  as  it  is  in 
animals  in  that  condition  that  colic  is  especially  apt  to  be  associated  witli 
watering.  On  the  other  hand,  the  danger  of  giving  water  to  a  warm  horse 
has  been  much  overestimated. 

In  many  cases  where  improper  feeding  may  not  lead  to  attacks  of  colic  it 
will  induce  a  more  or  less  serious  indigestion — ar.  times  acute,  aud  at  others 
chronic — which  is  shown  in  a  failure  on  the  part  of  the  animal  properly  to 
digest  his  food,  and  a  consequent  unthriftiness.  In  such  cases  the  first  step 
should  be  to  investigate  the  methods  and  materials  used  in  feeding  and  to 
correct  any  errors  noted.  This  should  always  be  done  before  resort  is  made 
to  medicine,  which  will  in  many  cases  be  then  found  unnecessary. 

Azoturia. — The  ill  results  of  maintaining  a  resting  horse  on  the  same  high 
ration  on  which  he  has  recently  been  working  are  seen  in  those  cases  of 
azoturia  which  occur  frequently  in  cities  and  which  seem  to  be  due  to  the 
overloading  of  the  resting  system  with  a  rich  diet,  and  the  sudden 
disturbance  of  metabolism  involved  in  the  change  from  work  to  leisure. 
An  appropriate  reduction  of  the  diet  and  the  provision  of  a  laxative  food 
such  as  a  bran  mash  on  the  day  before  a  holiday,  will  to  a  fair  extent 
prevent  such  cases. 

Forage  Poisoning. — Mortality  from  this  cause  is  nearly  always  associated 
with  a  supply  of  mouldy  or  dirty  food,  and  can  be  largely  prevented  by 
assuring  that  such  material  is  not  used. 

Laminitis. — Overgorging  with  wheat  is  often  followed  by  this  disease, 
but  it  is  not  likely  to  occur  if  the  wheat  is  properly  fed  and  the  horses  are 
not  put  on  to  it  too  suddenly. 

Lymphangitis. — A  complaint  frequently  seen  in  horses  kept  on  full  feed 
during  rest  days  immediately  following  days  of  hard  work.  Under  such 
circumstances  the  richness  of  the  diet  should  be  lowered  before  the  rest. 

{To  he  continued.) 


Purchasing  Queen  Bees. 

It  has  been  noted  that  in  some  cases  apiarists  who  have  a  poor  breed  of  bees, 
and  who  are  preparing  to  improve  the  standard  by  Italianising,  in  the  first 
instance  purchase  a  high-priced,  selected  tested  queen  from  a  queen -raisin<j; 
apiary.  I  would  advise  in  such  cases  that  a  number  of  untested  queens  be 
purchased  in  the  first  instance  ;  then,  when  the  strain  has  been  improved 
sufficiently  to  give  a  good  chance  for  pure  mating,  the  apiarist  could,  if 
desired,  purchase  a  selected  tested  queen. 

A  selected  tested  queen  is  usually  a  good  age  when  purchased,  and  the 
best  use  must  be  made  of  her  as  a  breeder  as  soon  as  possible.  A  good 
practice,  if  it  is  desired  to  procure  a  tested  queen  at  once,  is  to  purchase  such 
a  queen  along  with  a  number  of  untested  ones,  and  breed  from  the  tested 
queen  until  the  general  standard  has  been  improved. — W.  A.  Goodacre,. 
Senior  Apiary  Inspector. 
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Strawberry  Culture  around  Sydney* 

L.  GALLARD,  Fruit  Inspector. 

Op  the  side-crops  grown  by  orchardists  there  is  none  (providing  conditions 
are  favourable)  which  gives  better  returns  for  the  amount  of  time  and  money 
expended  on  it  than  the  strawberry.  That  only  a  small  area  is  required  for 
the  cultivation  of  the  crop  should  add  to  its  popularity — a  quarter  of  an  acre 
of  strawberries  well  cared  for  will  often  yield  over  £60  in  one  year.  To 
obtain  such  a  return  a  good  deal  of  attention  is  naturally  called  for,  but 
the  work  is  light  and  can  be  performed  by  women  as  well  as  (and  often 
better  than)  men.  Thus  the  thrifty  wife  and  the  younger  members  of  the 
household  can  often  substantially  add  to  the  family  income. 

The  first  two  essentials  for  the  profitable  cultivation  of  strawberries  are  (1) 
a  good  water  supply,  and  (2)  ready  means  of  access  to  market ;  a  north- 
easterly aspect  is  desirable,  and  a  sandy  loam  with  a  clayey  subsoil  is  the  soil 
most  suitable,  but  both  of  these  points  are  quite  secondary  in  importance 
compared  with  water  supply.  I  have  seen  really  good  beds  of  strawberries 
•even  in  land  with  a  westerly  aspect,  though  it  is  wise  to  pick  a  slope  which 
will  catch  as  much  of  the  morning  sun  as  possible.  As  for  soil,  if  sandy 
loam  is  available  certainly  choose  it.  Such  a  soil  produces  the  brightest 
coloured  berries,  gives  the  best  root  service — thus  enabling  the  plants  to 
assimilate  all  the  nutriment  put  into  the  land — and  is  much  more  easily 
worked.  Black  soil  will  grow  plants  all  right,  and  in  many  cases  will  do  with 
less  artificial  manure,  but  it  sets  down  very  hard  after  watering,  and  is 
difficult  to  work,  while  the  berries  grown  on  it  are  darker  than  those  grown 
on  sandy  loam,  and  lack  their  lustre. 

Newly  cleared  bush  land  is  preferable  if  it  can  be  procured — such  land 
<loes  not  produce  many  weeds,  and  does  not  need  so  much  manure — but  the 
prospective  grower  who  cannot  procure  just  the  sort  of  land  he  wishes  need 
not  be  discouraged  so  long  as  he  has  the  water  supply.  If  his  soil  is  not  just 
suitable,  he  can  loosen  it  by  dressings  of  stable  manure  or  bush  rakings  ;  or 
strengthen  it  with  fertilisers,  provided  he  has  the  water  to  enable  him  to  get 
the  good  out  of  the  fertilisers  at  the  right  time.  Without  the  water,  fertilisers 
are  uncertain  in  their  effect. 

Strawberries  can  be  grown  profitably  almost  anywhere  between  Sydney 
and  Hornsby,  provided  the  land  chosen  is  not  so  far  back  from  the  railway  as 
to  make  marketing  inconvenient.  From  North  Ryde  to  Epping  is  a  very 
popular  district  on  account  of  its  city  water  supply  and  its  proximity  to 
market.  Growers  in  this  district  can  pick  their  strawberries  every  day,  and 
run  them  into  the  market  in  the  morning  on  their  own  carts,  quite  fresh 
and  sound.  This  gives  them  a  decided  advantage  over  others  who  are  situated 
at  greater  distances  from  the  city. 
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Preparation  of  the  Land. 
The  land  should  be  plouj^hed  oi*  dug  up  from  8  to  10  inches  deep  and 
harrowed  down  well.  A  dressing  of  about  1  ton  to  the  acre  of  blood 
and  bone  (or,  better  still  if  available,  its  equivalent — about  30  tons — of  stable 
manure)  should  then  be  spread  over  the  surface  and  ploughed  or  dug  in.  If 
blood  and  bone  is  used  a  very  good  plan  is  to  sow  the  manure  in  every  third 
furrow  and  bury  it  that  way.  If  an  8-inch  furrow  is  made  the  fertiliser  will 
be  brought  immediately  beneath  where  the  row  of  plants  will  subsequently 
come.  This  method  buries  the  manure  deeper  and  reduces  the  production  of 
weeds.  The  working  should  be  done  a  few  weeks  before  planting  time  if 
possible.  If  the  manure  has  not  been  worked  in  previously,  and  is  being 
applied  when  planting,  care  should  be  taken  not  to  bring  it  into  direct 
contact  with  the  roots  of  the  plants,  as  it  may  produce  scalding. 

Method  of  Planting. 

Two  methods  of  planting  are  in  vogue  in  the  Ryde  and  Pennant  Hills 
district — the  single  and  the  matted  row  methods.  The  single  row  is  the 
more  popular,  but  some  growers  contend  that  the  matted  row  (see  Fig.  1) 
provides  more  shelter  for  the  berries. 

When  planting  in  single  rows,  the  rows  should  be  about  2  feet  apai-t,  and 
the  plants  set  about  10  inches  apart  in  the  rows. 

When   a  matted    row 

is    needed,     all    that    is 

required    is  either  to  go 

through  the  bed  after  it 

has  been  planted  as  just 

stated  and  plant  another 

row     in     every     second 

space,  or  to  wait  until  the 

thodi  of  planting.  runners  begin  to  spread, 

and  leave  such  new  plants 

as  are  evenly  spaced  between  every  second  pair  of  rows.     When  these  are 

well  rooted,  the  runners  between  the  main  plants  and  the  new  ones  may 

be  cut,  and  the  latter  allowed  to  establish  themselves. 

If  a  grower  determines  from  the  start  to  have  matted  rows,  the  three  rows 
to  form  the  matted  one  are  best  planted  10  inches  apart,  and  an  extra  width  of 
4  inches  allowed  for  an  alley  or  path  row.  These  measurements  allow  sufficient 
roam  for  the  picters  and  for  tlie  cultivator  to  be  run  through  in  offseasons. 

The  number  of  plants  required  for  an  acre,  if  planted  2  feet  by  1  foot, 
would  be  21,780  ;  if  2  feet  by  10  inches,  26,136.  If  matted  rows  are  planted, 
the  number  of  plants  needed  will  be  increased  by  one  half.  / 


Fig.  1. — ^The  lingle  and  matted  row  me 


How  to  Plant. 

For  planting,  choose  only  good  healthy  runners  with  a  good  root  set  vice. 
If  the  roots  are  too  long,  cut  them  back  to  about  3  inches.  If  the  ground  is 
in  good  tilth,  a  hole  sufficiently  large  for  the  plant  can  be  hooked  out  by 
hand  or  with  a  small  scoop  ;  otherwise  a  small  drill  can  be  made.     Spread 
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the  roots  a  little  when  planting  so  that  the  root  service  may  be  evenly  divided 
all  around  the  plant,  and  leave  tlie  crown  of  the  plant  just  above  the  ground 
level.     When  the  plants  are  set,  press  the  soil  in  round  tbern  fairly  firni. 


1  2  3 

Fig.  2. — Ho.  1  is  oorroetly  planted.  No.  2  is  too  lilgh,  and  No.  3  too  low. 

A  line  should  be  used  when  planting,  as  straight  rows  not  only  look  well  but 
are  essential  if  a  horse  is  to  be  used  amongst  them  or  surface  irrigation 
practised. 

Time  for  Planting. 

May  is  the  most  popular  planting  time  in  the 
district  under  discussion.  Planted  in  this  month, 
the  plants  have  a  chance  to  get  well  set  ready  for 
ihe  main  crop,  but  they  can  be  planted  up  to  the 
end  of  July,  and  if  the  winter  is  severe  this  late 
planting  often  gives  the  best  results. 

If  a  grower  has  a  piece  of  land  upon  which  he 
is  not  likely  to  have  too  many  weeds,  a  planting 
in  February  will  give  an  extra  well  established 
plant  for  the  main  crop,  and  one  which,  without 
being  injured   for  the  main  crop,  will  meantime 

carry  a  few  early  berries.  To  obtain  such  a  result,  it  is  necessary  to  leave 
the  first  runners  which  come  out  while  the  second  crop  is  maturing,  and  thus 


Fig.  3. — Tlie  line  shows  where 
the  roots  should  be  cat  off. 


Fig.  4. — The  haU-«lrole  somewhat  faintly  drawn  round  the  erovtn  {indicates  how  the  runners 
and  leaves  should  be  cleaned  away  at  the  end  of  the  autumn. 
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sutfer  loss  in  connection  with  that  crop,  as  only  the  two  first  runners  can  be 
used  for  this  planting.  The  practice  is  not  very  general  in  the  Ryde  dibtrict, 
as  growers  claim  that  the  benefits  derived  do  not  compensate  for  the  sacrifice 
made  in  other  directions. 

Varieties  to  Plant. 

In  this  district  Creswell's  Seedling  has  been  a  favourite  for  many  years  on 
account  of  its  bearing  qualities.  This  variety  often  yields  almost  as  good  a 
second  crop  as  the  first,  and,  under  good  conditions,  will  often  yield  other  fairly 
good  off-crops.  At  the  end  of  June,  1920,  one  bed  in  North  Ryde  was  yielding 
a  very  nice  picking.  It  was  on  this  plot  that  the  photograph  reproduced 
was  obtained.  The  berries  in  this  variety  are  bright  red,  elongate,  and  often 
flattened  on  the  sides.  Its  main  fault  is  that  it  is  a  little  soft  in  texture, 
but  in  spite  of  this  no  other  variety  has  yet  been  able  to  displace  it. 


Fig.  5. — ^Bed  of  strawberries  bearing  fruit. 

This  photograph  was  talcen  in  June,  1920,  and  the  punnet  of  strawberries 
inset  was  actually  picked  from  the  bed  in  that  month. 

Glenfield  and  Melba  are  two  good  varieties,  and  Dr.  Moree  is  also 
considered  a  fair  one.  As  an  early  variety,  Improved  MalakoflF  is  well  worth 
a  place,  as  it  ripens  much  earlier  than  Creswell.  It  throws  a  heavy 
main  crop,  but  is  not  nearly  so  prolific  in  the  second  crop  as  Creswell ;  its 
flavour  is  richer,  but  its  colour  is  rather  too  dark.  The  plant  carries  a  very 
heavy  foliage,  and  is  very  prolific  in  runners.  Phenomenal  is  also  worth  a 
place  in  small  gardens  on  account  of  its  flavour,  but  the  berry  is  too  small 
for  commercial  purposes. 
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Time  of  Ripening. 
As  soon  as  the  plants  begin  to  grow  they  throw  out  a  few  early  blossoms, 
which  ripen  and  give  an  early  picking  in  September.  The  proper  main  crop 
of  Creswell  in  this  district,  however,  usually  starts  about  the  first  week  in 
October,  and  lasts  for  three  or  four  weeks.  After  this  comes  a  break  of  three 
or  four  weeks,  then  the  second  crop  starts,  and  runs  for  a  similar  terra. 
After  this,  if  the  plants  are  kept  free  from  runners  and  are  well  cared  for, 
they  will  throw  another  light  oflp-crop  in  the  autumn,  which  will  run  on,  if 
the  winter  is  mild,  until  the  end  of  June.  Even  where  the  runners  are  left,  if 
the  season  is  favourable,  they  will  throw  a  good  few  berries. 

Mulching. 

As  soon  as  the  plants  begin  to  blossom  they  should  be  sunounded  by 
mulching  of  some  kind,  to  prevent  the  berries  from  being  splashed  with  dirt 
during  rain  or  when  watering.  Bush  rakings  are  best  for  this  purpose, 
as  they  make  a  good  mulch  for  the  first  year,  and  can  be  worked  in  as 
manure  the  next.  Where  leaves  cannot  be  obtained  other  forms  of  muich 
may  be  used,  such  as  straw,  stable  manure 
from  stables  where  straw  has  been  used  for 
bedding,  blady  grass  (either  long  or  chopped 
up  into  coarse  chaff),  &c. 

While  the  plants  are  blossoming  and  the 
berries  are  growing  care  should  be  taken 
to  keep  the  bed  free  from  weeds.  Toward 
the  end  of  the  season,  when  the  runners 
have  spread  all'  over  the  ground,  this  is  a 
task  of  some  magnitude,  and  it  is  quite  a 

common  occurrence  to  see  good  beds  so  overgrown  with  summer  grass  that 
the  plants  cannot  be  noticed  from  a  distance  of  a  few,  rods  away.  Where 
this  has  happeneJ,and  where  runners  are  being  saved  for  planting  or  sale  in 
the  following  year,  the  business  of  cleaning  up  is  beat  deferred  until  the 
runners  are  dug. 

Cropping. 

The  warmth  of  our  climate  enables  us  to  get  two  good  crops  in  the  year 
from  some  of  our  most  prolific  varieties  of  strawberry,  and  in  favourable 
seasons  an  additional  early  and  late  oflF-crop  may  often  be  harvested.  The 
prices  are  always  good  for  the  latter,  and  this  fact  tempts  growers  to  try  to 
produce  them,  but  it  is  questionable  whether  the  benefit  derived  from  their 
sale  is  worth  the  loss  of  vigour  which  the  plants  will  have  suffered  by  the 
time  they  are  called  on  to  produce  good  main  and  second  crops,  except  in  an 
unusually  good  season,  >vhen  there  is  an  excess  of  moisture,  or  where  the 
grower  is  going  in  for  strawberries  only  and  can  practise  intensive  cultivation. 
In  such  a  case,  where  the  grower  has  a  reliable  water  supply,  and  can  put  in 
the  whole  of  his  time  among  his  strawberries,  he  can  produce — by  careful 
treatment — very  good  off-crops  without  interfering  much  with  the  main  and 
second  crops.     Several  growers  in    the   district   mentioned   claim    to  have 


Fig.  6.— Picking  box,  with  punnets  in 
plaee,  into  which  the  trait  Is 
graded  as  it  is  piclced. 
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marketed  Creswell's  Seedling  for  over  seven  months  in  the  year  under  these 
conditions.  The  earlier  remark s-apply  to  cases  where  strawberries  are  grown 
as  an  orchard  side  crop,  and  chiefly  to  the  first  year's  growth. 

How  to  Treat  Runners. 

The  plants  should  oe  kept  free  from  runners  till  after  Christmas  time. 
After  that,  if  plants  are  required  for  the  next  season,  they  may  be  left  and 
allowed  to  root  all  ovi^r  the  plot.  By  this  procedure  a  grower  with  half  an 
acre  may  often  add  another  £20  to  his  income  through  the  sale  of  plants. 
These  plants  are  generally  sold  at  from  18s.  to  22s.  6d.  a  thousand. 

When  the  plants  are  blossoming  for  the  second  crop  they  throw  out  long 
forked  arms,  uix>n  which  the  fruit  is  produced  in  bunches.  It  is  at  this  time 
that  the  plants  begin  to  bear  the  greatest  number  of  runners,  and  cun- 
sequently  the  grower  has  a  busy  time  cutting  them  off  so  as  to  give  the 
berries  a  chance  to  attain  a  good  size. 

Time  and  Method  of  Harvesting. 

As  soon  as  the  plants  begin  to  blossom  the  grower  should  seize  the 
first  opportunity  of  getting  in  a  good  supply  of  punnets,  as  there  is  nothing 

that  will  give  him  so  much 
anxiety  and  cause  him  so 
much  inconvenience  as  to 
have  a  fine  lot  of  berries 
ripening  and  have  no  pun- 
nets to  market  them  in. 
It  is  here  also  that  the  most 
skilful  part  of  the  business 
comes  in.  Commercial  suc- 
cess depends  greatly  on  how 
the  crop  is  handled.  The 
berries  should  not  be  al- 
lowed to  get  too  ripe,  and 
when  they  are  at  their  best  the  plots  will  need  going  over  almost  every  day 
if  the  crop  is  to  be  kept  in  hand.  , 

Strawberries  should  be  pinched  off  with  some  stalk  attached  and  handled 
carefully.  Receptacles  which  do  not  hold  too  great  a  quantity  should  be 
used  for  picking  into,  as  it  is  essential  that  the  berries  should  not  be  subjected 
to  any  more  pressure  than  necessary.  Some  growers  use  soup  or  large  dinner 
plates.  These  are  good  on  account  of  the  smooth  surface,  which  does  not  cut 
or  chafe  the  berries  ;  but  they  are  a  little  inconvenient  and  heavy.  Others 
use  punnets.  When  inexperienced  hands  are  picking,  the  receptac'es  should 
be  carried  to  the  pack ifng  shed  when  filled  and  handed  over  to  persons  more 
qualified  to  grade  and  pack  their  contents.  When  experienced  hands  are 
doing  all  the  work,  and  a  receptacle  is  used  which  will  carry  a  number  of 
punnets,  the  grading  can  be  done  at  the  same  time  as  the  picking.  A  very 
good  picking  receptacle  can  be  made  by  putting  a  handle  on  an  ordinary 
oblong  box  of  sufficient  capacity  to  hold  six  or  more  punnets,  as  shown  in 


Fig.  7. — Pseklng  bozt  to  carry  forty-flve  punnets. 
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Fig.  6.  This  can  be  moved  along  in  front  of  the  p'cker.  who  places  the 
different  sized  berries  in  separa'c  punnets.  If  this  is  done  can  fully,  all  that 
is  necessaiy  when  they  are  carried  to  the  packing  shed  is  to  carefully 
arrange  the  top  row  to  give  it  an  even  and  attractive  appearance. 

Care  should  he  taken  to  keep  the  berries  of  an  even  grade  all  through,  so 
that  the  grower's  brand  is  sufficient  guarantee  to  the  buyer,  as  there  is  no 
fruit  which  suffers  so  mucli  from  beinijj  pulled  about  by  intending  puf-chasers 
as  the  strawberry.  Another  advantage  of  honest  packing  is  its  assurance  of 
quick  sales — an  important  point  with  such  tender  fruits.  The  crop  may  be 
divided  into  three  grades.  All  damaged  berries,  and  those  too  small  or 
deformed  to  be  classed  as  third  grade,  should  he  put  aside.  After  packing 
is  finished,  the  stalks  can  be  picked  off  these  berries,  which  should  then  be 
placed  in  kerosene  tins,  to  Ix?  sold  to  jam  makei*s  by  the  pound.  In  st^asons 
when  prices  are  low,  third  grade  berries  may  be  treated  in  the  same  way. 

If  the  punnets  are  to  be  packed 
in  an  ordinary  box  and  merely 
separated  fiom  each  other  Ity  a 
piece  of  thin  board  or  cardboard, 
the  berries  must  be  packed  just 
below  the  edge  of  the  punnet. 
This  method  does  not  show  the 
fruit  to  best  advantage,  and 
consequently  most  growers  make 
special  carrying  boxes,  so  de- 
signed as  to  allow  the  berries  to 
be  packed  a  little  over  the  top 
of  the  punnets.  Thnse  boxes  are 
made  by  nailing  narrow  strips 
across  the  ends  so  that  two  horizontal  divisions  of  thin  board  may  be  slid  in. 
The  depth  allowed  betweeri  these  divisions  is  such  that  the  punnets  may 
rest  on  them  without  the  surface  of  the  fruit  touching  the  board  above 
(see  Fig.  7).  Silver  Star  starch  boxes  are  useful  in  this  connection,  being 
of  tlie  exact  size  to  carry  forty-five  punnets. 

When  a  grower  is  situated  clo.se  to  a  railway  station  and  has  only  a  few 
punnets  of  off-crop  berries  to  dispose  of,  a  narrow  bushel  packing  case  can  be 
ust-d  to  good  advantage.  Two  of  these,  fitted  with  divisions  as  described, 
and  carefully  packed,  as  shown  in  Fig.  8,  can  then  be  bound  with  straps 
and  carried  either  one  in  each  hand  or  (strapped  together)  over  the  shotdder. 
With  the  aid  of  such  cases  the  grower  can  carry  three  or  four  dozen  punnets 
to  the  i^tation,  board  t'^e  passenger  train,  and  land  his  goods  in  the  market 
in  good  time  and  in  Hrst-class  order. 

Nearly  all  our  strawberries  are  now  sold  in  chip  baskets  or  punnets.  These 
are  of  diffsrent  capacities — the  pint,  the  pound,  and  the  quart.  The  pint  and 
the  pound  sizes  are  generally  used  for  the  best  qualities,  and  usually  bring  the 
same  price  as  the  quart  size. 

(  To  he  continued. ) 


FI(.  8. — Carrying  box,  eontaining  twenty  punnets. 
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Spring  Work  for  the  Banana  Grower* 


W.  J.  ALLEN  aud  REG.  G.  BARTLETT. 

The  Selection  of  Suckers  for  Planting. 
One  of  the  most  important  points  in  the  growing  of  bananas  is  the  selection 
and  proper  treatment  of  suckers  for  planting.  Unfortunately  it  is  a  factor 
to  which  very  little  attention  is^  given  by  the  majority  of  growers.  One 
hears  a  good  deal  about  the  selection  of  seed  maize  and  the  grading  of  seed 
wheat,  and  of  the  increased  returns  and  general  improvement  that  arise 
therefrom,  but  one  does  not  meet  many  banana  growers  who  recognise  the 
close  relation  that  cai'eful  selection  of  suckers  beai's  to  the  future  life  of  a 
plantation,  not  alone  in  regard  to  the  yield  of  fruit,  but  particularly  as  to 
freedom  from  disease. 

Too  often  wo  see  suckers  taken  from  abandoned  plantations  for  the  simple 
but  very  unsatisfactory  reason  that  they  are  cheap  and  easy  to  dig  out.  The 
grower  knows  nothing  of  the  history  of  such  a  plantation,  nor  why  it  has 
been  unprofitable  and  has  had  to  be  abandoned.  A  case  in  point  occurred 
quite  recently.  A  plantation  had  been  abandoned  nominally  because  it  had 
become  infected  with  bunchy  top,  but  when  examined  it  was  found  that  the 
suckers  were  positively  riddled  by  beetle  borer.  An  unsuspecting  grower 
might  conceivably  have  decided  to  select  suckers  from  such  a  plantation  by 
taking  plants  that  bore  no  signs  of  bunchy  top,  but  he  would  undoubtedly 
have  introduced  beetle  borer  into  his  new  plantation.  The  intending  grower 
should  know  not  only  that  his  suckers  are  free  from  disease  and  pests  but 
that  they  come  from  clean  plantations. 

It  can  be  readily  understood  that  in  the  early  days  of  the  industry,  when 
the  supply  of  available  suckers  was  scanty,  growers  had  to  take  what  they 
could  get,  and  the  unsound  practice  arose  of  planting  anything  and  every- 
thing in  the  shape  of  a  sucker — even  to  splitting  up  old  butts  into  four  and 
sometimes  six  "  slips."  In  many  instances — it  is  hardly  too  much  say,  in 
nearly  every  one  seen — bunchy  top  has  developed  on  plants  raised  from  butts 
split  into  small  parts,  perhaps  because  of  the  extent  of  cut  surface  exposed 
by  this  method  to  the  action  of  fungi  and  bacteria  in  the  soil.  Growers 
will  do  well  to  take  warning  and  pay  careful  attention  to  this  important 
matter  of  selecting  the  right  class  of  sucker. 

Selection  for  Vigour. 

Most  growers  know  that  the  most  vigorous  sucker  is  the  one  with  a  good 
bulb  and  with  small  narrow  leaves.  This  type  of  sucker  is  always  a  good 
grower  and  always  produces  a  good  bunch  of  fruit.  The  size  of  the  sucker  is 
of  less  importance  than  the  size  of  the  bulb.  The  bulb  is  simply  food  stored 
up ;  hence  the  larger  the  bulb  the  larger  the  quantity  of  food  stored  up  to 
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tide  the  plant  over  the  shock  of  removal  and  to  enable  it  to  put  forth  roots 
in  its  new  abode.  Suckers  with  [loor  bulbs  and  trunks  of  uniform  girth 
should  be  rejected,  and  those  with  good  bulbs  and  tapering  trunks,  or  as 
some  describe  them  '-bottle-shaped,"  should  be  preferred.  In  this  way 
vigorous  plants  will  be  obtained  that  will  make  the  best  of  the  soil  and 
weather  conditions. 

One  of  the  most  vigorous  plants  of  all,  of  course,  is  produced  from  the  old 
butt  from  which  all  but  one  or  two  eyes  have  been  pruned  away.  This  gives 
the  young  plant  plenty  of  food,  and  enables  it  to  overtake  larger  suckers  and 
to  produce  a  larger  and  better  bunch,  and  at  a  time  when  prices  are  good. 
Let  it  be  repeated,  however — do  not  split  your  butts  into  small  pieces  making 
four  ()!•  six  sets  or  slips,  for  how  then  can  you  get  vigour,  and  how  can  the 
plant  resist  the  intrusion  of  disease  with  such  an  extensive  cut  surface  ? 

Selection  for  Disease  Resistance. 

If  the  suggestions  made  above  are  adopted  the  grower  will  plant  few 
diseased  bulbs.  There  is  still  a  chance,  however,  that  suckers  will  be  planted 
that  are  not  free  from  root  disease,  for  once  introduced  into  a  plantation  it 
can  never  be  eradicated.  The  grower  requires  to  be  extremely  careful,  there- 
fore, that  he  does  not  permit  it  to  come  into  new  areas  with  his  plants. 
Fortunately  its  presence  in  a  sucker  can  be  readily  discerned  by  examining 
the  butt.  If  the  butt  is  cut  across  with  a  sharp  knife  reddish  pin  spots  will 
be  noticed — an  unfailing  indication  of  the  presence  of  root  disease.  Some- 
times, if  the  disea.se  is  very  marked,  it  will  be  found  that  the  rot  of  the  roots 
has  extended  fully  half  an  inch  into  the  bulb  itself.  If,  therefore,  these 
symptoms  are  found  in  any  of  the  suckers  in  a  field,  all  suckers  in  that  tield 
should  be  rejected  for  the  purposes  of  planting  a  new  area. 

Again,  beetle  borer  may  be  present  in  a  plantation.  All  suckers  intended 
for  planting  should  be  examined  to  discover  whether  they  show  any  sign  of 
a  hole — in  fact,  thin  slices  may  be  removed  from  the  outside  of  the  bulbs,  and 
if  holes  are  found  with  material  resembling  sawdust  in  them  it  may  reason- 
ably be  supposed  that  the  borer  is  present,  and  that  no  plants  from  the 
plantation  should  be  used  in  setting  out  a  new  area  ;  at  any  rate,  an  officer 
of  the  Department  should  be  asked  to  make  an  examination. 

Nematodes  are  the  curse  of  jilantations  not  on  basaltic  soils.  They 
manifest  themselves  by  gall-like  swellings  or  nodules  on  the  roots  and  by 
red  discolorations  that  are  seen  when  the  roots  are  split  along  the  length. 
If  these  pests  are  present  all  suckers  should  be  carefully  freed  from  soil  and 
all  roots  absolutely  pruned  off  to  the  bulb.  The  bulbs  should  then  be  iroaked 
for  at  least  two  hours  in  a  solution  of  corrosive  sublimate.  The  strength  of 
the  solution  should  be  1  to  1,000 — or  1  ounce  corrosive  sublimate  to  6^  gallons 
of  water — and  it  should  be  contained  in  a  wooden  vessel.  The  mixture  is 
cheap  (the  corrosive  sublimate  is  about  Is.  per  ounce)  and  it  may  be  used 
over  and  over  again  so  long  as  there  is  sufficient  fluid  left  to  cover  the  bulbs 
properly.  As  corrosive  sublimate  is  a  deadly  poison  it  must  be  handled 
with  care,  and  troughs  containintf  the  solution  must  be  covered.      No  liarm 
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is  done  to  the  suckers  if  they  remain  much  longer  than  the  two  hours  in  the 
solution.  Indeed,  a  grower  may  diij;  the  holes  for  a  batch  of  suckers  while 
soaking,  and  then  remove  and  plant  them  wliile  the  next  batch  is  soaking  in 
its  turn,  even  so  lout;  as  overnight  for  next  morning's  planting. 

Planting  Suckers  too  Close. 

One  of  the  common  errors  of  banana  growers  in  this  State  is  to  plant  too 
close.  In  Queensland  the  distance  apart  that  is  generally  accepted  is  12  feet 
by  1 2  feet — a  method  that  allows  of  a  citinis  orchard  being  established  on  the 
same  ground  at  the  same  time,  with  the  trees  24  feet  by  24  feet  apart. 
Under  the  conditions  obtaining  in  this  State,  however,  the  districts  in  which 
bananas  are  grown  have  not  so  far  proved  suitable  for  citrus,  and  this  has 
permitte*)  the  space  to  be  reduced  appreciably.  The  system  of  leasehold 
tenure  has  acted  in  the  same  direction,  it  being  necessary  for  the  tenant  to 
get  as  much  as  possible  out  of  his  ground  during  the  short  currency  of  hi» 
lease.  Moreover,  close  planting  means  l(>ss  weeding,  and  consequently  less 
expense  in  cultivation,  for  the  leaves  cover  the  ground,  shutting  out  the  light 
and  smothering  the  weeds. 

The  grower  must  take  into  account,  on  the  other  hand,  the  fact  that  close 
planting  tends  to  make  the  plant  grow  abnormally  tall  and  to  become  brittle, 
with  the  result  that  the  bunches  drop  oflF  before  they  have  matured. 
Further,  too  dense  a  shade  during  humid  spring  weather  favours  the  develop- 
ment of  fungus  troubles  of  ditierent  kinds,  such,  for  instance,  as  "cigar-end," 
a  diseased  condition  that  is  more  prevalent  here  than  in  Queensland. 

On  the  whole,  11  feet  by  II  feet  may  be  considered  a  happy  medium  in 
New  South  Wales ;  10  fef-t  by  12  feet  gives  greater  convenience,  perhaps,  in 
cultivation  where  horse  implements  can  be  used. 

To  the  care  exercised  by  Queensland  growers  ift  the  establishment  of  their 
plantations  must  be  attributed  the  long  life  that  is  common  there ;  cases  are 
well  knowTi  in  that  State  of  plantations  twenty  to  thirty  years  old  that  are 
still  productive,  though  never  replanted.  There  is  no  reason  why,  with 
good  cultivation  and  attention,  they  should  not  live  to  a  good  age  here  also. 

Depth  of  Planting. 
Many  mistakes  have  been  made  in  this  important  matter.  The  grower 
should  recognise  that  the  habit  of  the  banana  is  to  send  out  roots  at  a  uniform 
depth  of  3  inches  below  the  soil  level.  This  is  a  fact  the  importance  of 
which  has  to  be  recognised.  Whether  the  bulb  is  large  or  small,  whether  it 
has  been  planted  deep  or  shallow,  its  natural  tendency  is  to  throw  out  its 
roots  at  that  depth.  Its  significance  lies  just  here — the  grower  should  plan|; 
his  suckers  with  only  3  inches  of  soil  above  the  top  of  the  bulb.  In  other 
words,  a  sucker  with  a  3-inch  bulb  will  be  planted  6  inches  deep,  and  one 
with  a  12-inch  bulb  will  be  planted  15  inches  deep.  Where  obedience  to- 
this  method  means  that  the  hole  cannot  be  filled  in  it  should  be  "  dished 
off,"  so  that  it  may  be  filled  in  gradually  by  cultivation,  rain,  (fee,  after  the 
roots  have  developed  at  the  right  point. 
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It  must  not  be  concluded  from  this  that  shallow  holes  should  he  <lug  for 
small  bulbs.  In  every  case  the  hole  should  be  at  least  15  inclies  deep,  and  the 
bottom  should  in  adilition  be  broken  up  wiih  a  pick  or  mattock.  The  bulb 
is  then  .set  on  this  loose  bottom,  a  few  inches  of  soil  being  thrown  in  in  the 
ease  of  small  bulbs  ;  the  soil  is  finally  filled  in  over  the  bulb  so  as  to  give  the 
3-inch  covering  referred  to. 

The. importance  of  this  will  be  seen  if  we  point  out  the  effect  of  planting 
too  deep.  It  has  been  observed  often,  that  if  a  sucker  is  set  too  deep, 
instead  of  rooting  from  the  bulb  (the  natural  place;  it  sends  out  roots  from 
the  stem  by  splitting  the  trunk  at  3  inches  below  the  surface,  and  forming 
a  sort  of  false  bulb  at  that  level,  while  a  constriction  develops  below  which 
makes  it  impossible  for  the  plant  to  utilise  the  plant  food  stored'in  the 
proper  bulb.  This,  of  course,  means  that  the  sucker  is  at  a  standstill  [until 
such  time  as  the  false  bulb  and  roots  have  developed,  which  involves  serious 
loss  of  time  during  the  growing  .season  and  lesults  in  a  plant  distinctly 
weaker  than  it  might  have  been. 

We  cannot  too  strongly  stress  the  care  that  should  be  exeicistHl  in  planting 
the  top  of  the  bulb  at  no  greater  depth  than  3  inches  below  the  .soil  level. 
Sometimes  it  is  even  necessary  after  a  severe  rainstorm  to  go  rounti  and 
remove  some  of  the  soil  that  has  been  washetl  in,  covering  the  bulb  to  a 
greater  depth  than  the  correct  one. 

Pruning  or  Suckering  the  Banana  Plant. 

Pruning — or  suckering,  as  it  might  just  as  well  be  called — is  neglected  by 
some,  and  imperfectly  underst<x)d  and  practised  by  others.  Some  growers 
are  content  to  give  little  attention  to  it,  while  others  either  do  it  to  excess 
or  at  the  wrong  time. 

Pruning  is  carried  out  for  three  principal  rea.sons  : — 

1.  It  conserves  plant  food. 

2.  It  resuhs  in  larger  branches  and  better  fruit. 
•S.  It  ensures  fruit  when  prices  are  high. 

The  removal- of  such  suckers  as  are  not  requited  to  produce  the  crop  of 
fruit  is  ni-ces-sary,  and  should  be  done  when  the  suckers  are  not  more  than 
1  foot  high.  The  larger  the  sucker  grows  the  more  food  it  takes  from  the 
parent  bulb,  and  the  more  do  its  young  roots  interfere  with  the  roots  of  the 
parent  sucker,  a  reduction  in  the  size  of  the  bunch  of  tVuit  being  the  ultimate 
result. 

It  has  been  proved  often  enough  that  the  more  suckers  there  are  to  a  stool, 
the  smaller  will  Ijb  the  size  of  the  bunches,  and  the  longer  will  it  take  for  the 
suckers  to  mature  fruit.  The  reason  is  palpable — the  suckers  are  competing 
with  the  mother  plant  for  plant  food  in  the  soil,  and  are  actually  partly  fed 
by  it. 

The  influence  upon  the  j)rice  obtained  from  the  fruit  is  even  more 
interesting.  Growers  generally  are  content  to  market  their  crop  every  month 
and  any  mouith  in  the  year,  without  much  attempt  to  regulate  the  beaiing 
season.      It  will  be  admitted,  however,  .that  the  height  of  the  summer — ^tlie 
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end  of  December  and  the  whole  of  January  and  February — are  the  least 
profitable  months  of  the  year  for  bananas.  If  a  pruning  method  can  be 
adopted  that  will  bring  along  a  larger  crop  in  the  better  months  of  the  year 
it  will  obviously  be  in  growers'  interests. 

If  pruning  is  to  be  carried  out  to  the  D^st  advantage  it  must  not  be  earlier 
than  January  or  February.  It  is  a  grievous  and  expensive  mistake  to  do  the 
work  earlier  in  the  spring.  No  doubt  it  looks  reasonable,  at  a  time  when  the 
suckers  are  drawing  heavily  on  the  plants,  to  reduce  their  number,  but  as  a 
matter  of  fact  the  plant  is  then  in  such  a  vigorous  condition  that  the  effect  of 
pruning  is  to  force  out  an  extra  growth  of  suckers,  with  the  result  that  more 
labour  than  ever  becomes  necessary  later  in  the  summer  to  cut  these  out. 
Had  the  pruning  or  suckering  been  delayed  until  January  or  February  no 
further  suckers  would  have  developed,  and  one  pruning  would  have  sufficed. 

Great  care  should  be  taken  when  pruning  not  to  injure  the  mother  plant  or 
its  roots,  and  to  this  end  the  spud-bar  should  be  forced  only  half  way  through 
the  bulb  of  the  sucker  that  is  to  be  taken  out,  and  then  a  gentle  levering 
action  will  break  it  off  without  damaging  the  parent  plant.  The  hoe  and  the 
mattock  are  not  recommended  for  the  operation,  owing  to  the  damage  they 
cause  to  the  main  root  system.  Moreover,  the  remaining  portions  of  suckers 
80  removed  are  likely  to  grow  again  and  thus  make  double  work. 

A  handy  and  effective  tool  for  the  purpose  can  be  made  by  any  blacksmith 
out  of  round  |  inch  iron,  t  feet  long ;  a  blade  8  inches  long  and  2  inches 
wide  is  drawn  out  at  one  end,  and  a  4-inch  diamond  point  at  the  other  end. 

Surplus  suckers  may  be  most  effectively  dealt  with  by  cutting  off  close  to 
the  ground  with  a  sheath  knife  and  piercing  the  centre  of  the  stump  with  tlie 
point  of  a  knife,  gouging  out  the  heart.  Fluid  collects  in  the  hole  and^ 
prevents  further  growth  without  any  other  injury  to  the  plant.  This,  of 
course,  only  applies  when  the  suckers  removed  are  not  required  for  planting. 

It  is  generally  found  most  profitable  to  have  only  three  main  suckers 
forming  a  stool,  with  three  "  followers"  (small  suckers)  to  take  their  places. 
As  each  parent  sucker  in  an  established  field  will  produce  from  three  to  five 
suckers,  choice  must  be  made  as  to  which  shall  be  left  as  the  "  follower,"  and 
it  is  there  that  individual  judgment  is  necessary.  As  a  general  rule  the 
following  kinds  of  suckers  should  always  be  taken  out,  because  none  of  them 
will  produce  a  large  bunch  : — •(!)  Those  situated  insiile  the  triangle  formed 
by  the  original  suckers  of  the  stool  ;  (2)  those  with  broad,  flat  leaves,  often 
called  umbrella  or  water  suckers  ;  (3)  those  small  ones,  4  to  12  inches  long, 
to  be  found  on  stumps. 

In  selecting  the  suckers  to  be  retained,  preference  should  be  given  the 
following: — (1)  The  sucker  with  the  largest  bulb;  (2)  the  sucker  farthest 
fi"om  the  parent  (this  ensures  room  for  development) ;  (3)  the  most  pointed 
sucker  with  narrow  leaves — always  a  vigorous  type  of  sucker. 

The  stool   should  be  encouraged   rather  to   spread    along   the  row    than 
between  the  rows,  so  that  space  may  be  maintained  for  inter-cultivation  with_ 
horse  implements. 
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The  Leaves  to  Remove.     , 

As  the  first  leaves  decay  they  hang  clown  all  round  the  plant,  but  they 
should  not  be  removed  during  the  winter  as  they  afford  the  plant  protection 
from  cold.  If  carefully  cut  away  at  the  end  of  August  the  sun  is  better  able 
to  get  at  the  trunks  and  to  promote  more  rapid  growth.  Too  mucli  shade  in 
the  growing  season  is  apt  to  make  the  stems  lengthen  out  and  become  brittle. 
Some  growers  are  too  zealous  in  removing  these  leaves,  however,  for  they  not 
only  cut  off  dead  leaves,  but  they  also  remove  green  leaves,  thereby  depriving 
tlie  plant  of  part  of  its  own  machinery  for  the  elaboration  of  the  plant  food 
obtained  from  the  soil.  It  is  safest  only  to  i-emove  those  leaves  that  are 
actually  (lead. 

Old  suckers,  from  which  the  i)ranches  were  removed  .some  little  time  back 
and  which  Wfre  allowed  to  remain  as  protection  for  the  stools  during  tlie 
winter,  may  also  be  got  rid  of  as  the  weather  becomes  milder  (say  the  end  of 
August),  providing  the  leaves  aie  (juite  dead.  This  can  be  done  with- the 
tool  already  described.  The  blade  is  <lriven  horizontally  into  the  old  sucker 
€lose  to  the  ground  at  its  junction  with  the  bull),  and  is  then  used  as  a  lever 
while  the  head  of  the  sucker  is  simultaneously  pushed  over  with  the  left 
hand.  The  operation  only  takes  a  ffew  seconds,  once  a  little  practice  has 
taught  the  operator  just  where  to  drive  in  the  bar. 

Deep  Cultivation. 

The  first  year  of  cultivation  is  the  most  critical,  and  entails  the  heaviest 
work.  Keeping  down  weeds,  maintaining  the  surface  mulch,  and  loosening 
the  soil,  are  all  important  in  the  cultivation  of  bananas.  Owing  to  the  nature 
of  New  South  Wales  plantations,  which,  in  the  majority  of  r-ases,  are  on 
steep,  stony  hillsides— to  get  abov^e  frost  level — ordinary  methoLls  of  cultiva- 
tion are  unsuit^ible.  Still,  it  cannot  be  too  strongly  emphasised  that  deep 
cultivation  is  necessary  at  the  right  time,  with  modifications  according  to  the 
conditions. 

Tn  the  spring  all  plantations  should,  where  possiltle,  have  the  soil  deeply 
loosened,  either  by  deep  scarifying  or  by  deep  hoeing  or  mattocking,  but  thi» 
should  only  be  practised  when  the  plants  are  in  vigorous  growth — such  as 
occurs  after  a  good  rainfall. 

The  more  the  soil  is  loosened  and  broken  up  the  gi-eater  will  be  the 
feeding  area  available  for  the  plants  to  work  on  ;  and,  of  course,  the  roots  get 
a  Ijetter  chance  to  search  for  food.  Some  growers  may  object  to  this 
treatment  on  the  ground  that  it  destroys  too  many  surface  roots  ;  but  it  has 
been  proved  that  deep  cultivation,  in  addition  lo  sending  roots  down  to 
greater  depths,  also  encourages  the  formation  of  vigorous  feeding  roots  where 
the  roots  have  been  pruned  by  hoe  or  cultivator. 


Students  of  soils  and  plant  foods  admit  that  there  have  never  been  found 
materials  so  generally  efficient  in  maintaining  and  increasing  the  crop- 
producing  powers  of  soils  as  stable  manure. — H.  F.  Thompson,  Massa- 
chusetts. U.S.A. 
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Three  New  Varieties  of  Plums* 


W.  J.  ALLEN 

Two  local  seedling  plums,  Higgiiis'  Seedling,  and  Wilson's  Seedling,  have 
lately  been  under  the  observation  of  the  Department ;  the  vspecial  features 
of  both  are  earliness  and  a  constant  heavy  cropping  hnbit.  Owing  to  their 
earliness,  they  have  brought  good  prices  on  the  Sydney  market,  but,  as  they 
are  not  of  high  quality  and  could  eas'ly  be  over-produced,  it  would  be  unwise 
for  growers  to  plant  them  extensively.  They  should  only  be  planted  in 
early  coastal  districts. 

Higgins'  Seedling,  which  was  forwarded  by  Mr.  Fruit  Inspector  Stokes ,^ 
Galston,  is  a  chance  seedling  raised  by  Mr.  Higgins,  Hornsby  Valley. 
It  is  of  cherry  plum  type,  but  is  a  far  more  reliable  cropper,  and  the  owner 
of  the  original  tree  tinds  it  very  profitable.  Its  true  value  is  in  its  earliness, 
but  Mr.  Stokes  points  out  that  it  is  growing  under  exceptional  conditions, 
viz.,  in  a  hot  valley  in  a  rich  deep  soil,  and  that  it  may  not  be  so  satisfactory 
on  the  general  run  of  country  in  the  County  of  Cumberland.  It  may  be 
described  as  follows: — Habit  of  growth  of  tree:  vigorous  and  rather  more 
spreading  than  upriglit.  Fruit:  roundish,  conical.  Suture:  not  prominent, 
but  discernible  half  way.  Size  :  small  to  medium.  Cavity  .'  narrow,  fairly 
deep.  Stalk  :  Slender,  medium  to  almost  long.  Colour  :  red  to  dark-red 
when  fully  ripe.  Flesh  :  red  when  fully  ripe,  firm  until  ripe.  Stone : 
small,  rather  flat,  almost  free  when  fruit  is  ripe.  Flavour  :  slightly 
acid.  Cropping  habit :  heavy.  Picking  dates  for  market :  from  24th 
November  onward. 

WiKson's  Seedling  (forwarded  by  Mr.  Fruit  Inspector  Gallard,  Epping) 
is  a  chance  seedling  raised  by  Mr.  Wilson,  of  Eastwood.  This  plum,  too,  is 
of  the  cherry  plum  type,  buD  it  is  a  much  more  reliable  cropper.  It  colours 
while  still  firm,  and  up  to  the  present  has  proved  profitable,  as  the  trees, 
crop  heavily.  Following  is  its  description : — Habit  of  growth  of  tree : 
vigorous,  spurs  freely.  Fruit :  roundish.  Suture :  not  prominent,  but 
showing  half  way.  Size  :  small  to  medium.  Cavity  :  narrow,  fairly  deep. 
Stalk  :  slender,  short.  Colour  :  dull  red  on  greenish  ground,  while  still  quite 
firm  when  in  marketing  condition  ;  ripens  after  picking  to  a  deep  attractive 
red  all  over.  Flesh  :  yellow  with  a  stain  of  red  near  the  skin  ;  firm  until 
ripe.  Stone  :  small,  flat,  almost  free  when  plum  lipe.  Flavour :  fair, 
inclined  to  be  acid  near  the  skin.  Cropping  habit  :  heavy.  Picking  dates 
for  market  :  In  1919,  from  2tth  November  to  6th  December,  which  is  about 
a  week  later  than  usual. 

Another  new  variety  worthy  of  mention  is  Tucker's  Beauty.  This  was 
also  submitted  by  Mr.  Gallard,  having  been  imported  by  the  late  Mr. 
Churchill  Tucker  from  Luther  Burbank.  This  plum,  says  Mr.  Gallard,  just 
follows  Wilson's  Seedling  and  just  precedes  Shiro  in  period  of  picking.     For 
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tliat  reason  it  may  prove  a  uset'ul  variety  on  tlie  coast.  It  showetl  signs  of 
scald  last  season.  This  plum  is  decidedly  of  the  Japanese  type  and  of  better 
quality  than  Wilson's  or  Higgins'  Seedling,  but  it  must  be  remembered  that 
it  is  later  than  those  varieties.  Following  is  its  description  : — Habit  of 
growth  of  tree:  very  similar  to  Shiro  ;  spreading,  vigorous.  Fruit:  dis- 
tinctly conic.  Suture  :  not  prominent,  but  discernible  half  way.  Size  : 
above  medium.  Cavity  :  medium  as  to  depth  and  width.  Stalk  :  short, 
medium  thickness.  Colour  :  a  lively  and  attractive  red  when  ripe.  Flesh  : 
juicy  and  from  pink  to  red  when  ripe.  Stone  :  roundish  in  ouline,  not  large, 
not  flat ;  adheres  to  Hesh.  Flavour  :  not  so  pronounced  as  many  others  of  the 
later  Japanese.  Cropping  habit  :  not  proved  yet.  Picking  dates  for  market: 
Tn  1919,  from  Gth  l)ecem))ei-,  1919,  which  is  about  a  week  later  than  usual. 


Pure-seed  Growers  Rkcommended  by  the  13Ei'AHT.Mi:NT. 


Thk  following  list  of   v'l'owers 
crops  is  compiled  to  indicate   w 
list   is  compiled  on   reconnnen 
officer  of  the  Department. 
Maize  :— 

Silver  Kiiii^  {ungraded)    .. 

Brewer's  Yellow  Dent 

E  irly  Yellow  Dent  (.seoond 

•Silverniine  .. 

Funk's  Yellow  Dent 

Small  Red  Hogan... 

Craig  Mitchell  (ungraded) 

(Jnldniine 

Boone  (^ouuty  White 

(lolden  Beauty       .  . 

Learning 

( Jolden  Nugget 

Early  Clarence 

Giant    White 

Improved  Yellow  Dent    ... 

Red  Hogan... 

Sweet  Corn  :  — 

Papago 
Elephant  Gras'^  (roota) 


Sudan  Grass 
Kiknyu  Grata  (roots) 

Grain  Sorghums  : — 
Feterita 

Sweet  or  Succhariiie  Sorijhum,-'  :- 
Saccaline     ... 

Clovern  : — 

Shearman's  Clover  (roots) 

Bokhara  or  Sweet  Clover 


of  pure  seed  of  different  varieties  of  farm 
here  pure  seed  is  at  present  a\ailable.  The 
lations  made  after  an   inspection    by  a  field 


.A.  Sonnnerlad,  Hillcrest,  Tentertield. 

H.  Manser,  Sunnyside,  cia  Tenterfield. 
dc)     Manager,  Experiment  Parm,  (ilen  Innes. 

Manager,  Experiment  Faini,  Yanco. 
...     A.  E.  R.  TilFen,  Farm  3! 9,  Leeton. 

H.  Short,  Dorrigd. 

W.  D.  K.  Humpliries,  Muswellbrook. 
...     A.  Louttit,  Moruya. 

.1.  Chittick,  Kangaroo  Valley. 

R.  Riehardoon,  .Mondrook,  Tinonee. 

Manag»-r,  Experiment  Farm,  (irafton. 
...     J.  W.  Smith,  Wauchope. 
...     F.  Dowling,  Tumut. 
...     A.  McM.  Singleton,  Henley,  Sydney. 
...     Manager,  Experiment  Farm,  (irafton. 
..     Principal, Hawkesbury  A. College, Hichmond. 

...     R.  Yates,  Ourimbah. 

...     Principal, Hawke.•^lnuy  A. College, Richmond. 
Manager,  Exjierinient  Farm,  Grafton. 
Manager,  Experiment  Farm,  Lismore. 
Manager,  Experiment  Farm,  Yanco. 

^V.  Hosking,  Farm  778,  Leeton. 

Principal, Hawkesbury  A.College,Riohmond. 

.  .     NV.  Hosking,  Farm  77S,  Leeton. 

(  Manager,   Experiment  Farm,  Lismore. 
...     Principal,  Hawkesbury  Agricultural  College, 
1^  Richmond. 

...     J.  H.  Shearman,  Fullerton  Cove,   Stockton, 

via  Newcastle. 
...     A.  Sommerlad,  Hillcrest,  Tenterfield. 
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Poultry  Notes* 

October. 


JAMES  HADLINGTON,  Poultry  Expert. 

By  the  time  these  notes  are  in  the  hands  of  readers  the  last  chickens  of  this 
season  should  have  been  hatched.  Rearing  will  now  be  at  its  zenith,  and  it 
is  still  possible  for  hundreds  of  thousands  of  chickens  to  be  ruineid  or  lost  by 
faulty  methods.  It  must  again  V)e  stronglj'  emphasised  that  with  the 
present  high  cost  of  feeding  only  good,  well-developed  birds  will  pay.  The 
farmer  who  relies  solely  on  the  number  of  his  stock,  without  regard  to  their 
quality,  must  fail  under  present  conditions.  Tt  itt  more  than  ever  important, 
therefore,  that  quality  rather  than  quantity  should  be  aimed  at,  and  consti- 
tutional quality  is  the  main  consideration  in  this  connection.  For  instance, 
however  desirable  high  hiying  ability  may  be,  if  it  is  obtained  at  the  expense 
of  physique,  the  wastage  that  may  occur  in  rearing  will  probably  be  more 
than  a  set-off  to  the  higher  laying  capacity  of  the  survivors. 

Again,  conditions  are  such  that  well-grown  table  birds  are  now  profitable 
—  in  fact,  almost  as  profitable'as  the  laying  hen.  This  being  so,  wastage  in 
rearing  is  the  most  serious  drawback  to  the  industry — in  other  words,  any 
well-reared  bird  is  a  valuable  asset,  while  badly-reared  birds  mean  losing 
money  and  labour  in  producing  them. 

Chicken  Troubles. 
During  the  month  various  chicken  troubles  have  been  reported  and 
investigated.  Very  few  cases  of  serious  diseases  have  come  under  notice 
this  season,  the  common  troubles  being  due  to  faulty  brooding,  and  the  most 
common  to  running  the  brooders  at  low  temperatures.  A  leaflet  has  been 
issued  by  the  Department,  in  which  precise  instructions  and  advice  on  this 
subject  are  given  and  suitable  temperatures  for  different  ages  are  set  out, 
and  similar  advice  is  given  on  page  28  of  "  Poultry  Farming  in  New 
South  Wales."  Notwithstanding  all  this,  persons  who  have  read  both 
publications  are  found  making  mistakes  in  regard  to  temperature — mistakes 
which  annually  cost  the  lives  of  many  thousands  of  chickens. 

As  illustrating  this  point,  cases  have  been  found  wh<-re  week-old  chickens, 
for  which  a  temperature  of  90  degrees  Fah.  should  have  been  available  at 
all  times,  have  only  had  at  times  70  degrees — a  shortage  of  20  degrees.  It 
should  be  patent  that  a  range  of  20  degrees  of  temperature  in  the  brooding 
units  is  quite  sufficient  to  account  for  sickness  and  deaths,  yet  in  some 
instances  it  has  not  even  been  recognised  or  imagined  that  it  has  anything  to 
do  with  the  trouble.  It  is  safe  to  assume  from  experience  that  fully  90  per 
cent,  of  chicken  troubles  are  the  i-esult  of  this  neglect  or  inability  on  the  part 
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of  the  operator  to  maintain  proper  tempemtures,  and  to  tiiin  out  the 
chickens  to  numbers  that  have  been  found  to  be  sound  practice  in  rearing, 
as  advocated  in  tliese  notes  from  time  to  time. 

Those  who  are  desirous  of  seeing  thousands  of  chickens  nui  under  good 
conditions  and  where  good  development  is  being  obtained,  would  do  well  to 
visit  Hawkesbury  Agricultural  Collejie  during  this  and  the  next  three 
months — particularly  during  this  month  while  there  are  large  numl)ers  of 
youngsters  in  the  bi'ooders. 

Red  Mite. 

With  the  advent  of  warm  spring  weather,  red  mite  will  become  active, 
and  unless  prompt  measures  are  taken  to  exterminate  or  keep  the  pest  under 
Cdntiol,  there  is  likely  to  be  c<»iisiderable  loss  in  egg  production  and 
probably  deaths  among  the  birds. 

When  birds  are  seen  to  look  aiuemic  or  their  coml)s  turn  dark,  or  when, 
perhaps,  a  general  run  down  appearance  of  the  whole  flock,  with  a  falling  off 
in  egg  production  is  noticed,  red  mite  may  be  suspected.  The  perches 
should  be  examined — particularly  underneath  and  umler  the  ends  that  rest 
upon  cleats — when  small  red  insects  will  often  be  found  in  such  numbers  as 
to  give  them  the  appearance  of  a  semi-liquid  substance  falling  to  the  floor. 
These  ai-e  the  suckers,  full  of  the  blood  that  they  have  extracted  from  the 
hen  during  the  previous  night.  In  addition  to  tliese  visible  signs  of  blood 
suckers,  there  may  l)e  swarms  of  small  grey  insects.  These  are  the  .same 
insects  but  in  a  different  stage.  In  this  stiige  they  will  be  found  in  almost 
any  part  of  the  poultry  house  nests  and,  in  bad  infestations,  even  up  in  the 
rafters  of  the  building.  The  cast  skins  and  excreta  will  be  present  in  the 
form  of  white  masses  at  the  entiance,  or  al>out  cracks  and  crevices  of  the 
woodwork. 

There  are  two  ways  effectually  to  rid  the  poultry  houses  of  this  pest 
— (1),  by  spraying  the  houses  with  kero.sene  emulsion,  and  (2),  by  i)ainting 
roosts,  etc.,  with  blue  oil  or  wood  preserving  oil,  sometimes  known  as  crude 
kerosene  or  kerosene  tar. 

How  to  make  the  Emulsion. 

To  make  kerosene  emulsion,  bring  to  boiling  point  1  gallon  of  soft  water 
and  dissoh  e  in  it  8  ounces  of  soft  soap  ;  remove  from  the  Hi-e  and  add  slowly 
1  gallon  of  kerosene,  stir  briskly  for  ten  minutes  or  more  until'  the  oil  is 
thoroughly  incorporated  with  the  soap  water,  and  appears  like  thick  cream  ; 
then  add  this  mixtui-e  slowly  to  10  gallons  of  soft  water,  stii-ring  all  the  time. 
Smaller  <piantities  can,  of  course,  be  made  in  the  same  way. 

Rain  watt-r  stored  in  tanks,  water  from  the  metropolitan  water  supply, 
that  from  most  water-holes,  and  river  water  in  general,  is  suitable  for  making 
kerosene  emulsion,  but  brackish  and  hard  waters  are  not  suitaljle  for  the 
purpose. 

If  a  quart  of  wood  preserving  oil  (often  know  among  poultrymen  as 
"kerosene  tar")  is  added  to  the  emulsion  in  j)lace  of  a  quart  of  kerosene  it 
will  be  found  more  effective,  but  the  objection  to  the  use  of  the  wood- 
preserving  oil  is  its  tendency  to  soil  the  feathers  of  white  fowls. 
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Spraying  the  Poultry  Houses. 
To  do  this  work  properly,  a  good  force-pump  with  hose  (such  as  is  used  by 
orchardists)  is  necessary,  so  that  every  crack  and  crevice  in  the  fowl-house 
can  be  reached  with  the  kerosene  emulsion.  Where  the  infestation  is  bad, 
two,  three,  or  even  more  sprayings  will  be  necessary.  One  spraying  is  of 
little  or  no  use.  The  sprayings  should  be  given  with  an  interval  of  a  day  or 
two  between  each,  so  that  any  mites  that  may  have  been  missed  by  the  first 
spray  may  gradually  all  be  exterminated.  When  these  spraying  operations 
are  thoroughly  understood  they  involve  less  time  than  would  appear  at  first 
sight. 


Orchard  Notes. 

October. 


W.  J.  ALLEN  aad  W.  lk  GAY  BRERETON. 

The  presei-vation  of  moisture  in  the  soil  by  thorough  cultivation  is  one  of  the 
main  cares  of  the  orchardist  during  the  summer  months.  Generally  at  the 
present  season  the  cultivator,  either  rigid  or  spring-tooth,  is  sufficient  to 
loosen  the  ground  and  put  it  in  good  condition,  but  should  the  trampling 
from  spraying  after  rain  be  excessive  then  it  may  be  necessary  to  resort  to 
the  plough.  If  possible,  it  is  better  to  reserve  the  use  of  the  plough  till  later, 
when  the  bulk  of  the  spraying  is  through  for  the  season.  Moreover,  in  our 
tableland  and  coastal  districts  it  is  often  necessary  to  use  the  plough  later 
in  the  season,  repeated  showers  having  prevented  lighter  implements  from 
being  used  on  the  land  until  the  weeds  have  become  too  big  to  be  dealt  with 
by  anything  else. 

Any  part  of  the  land  near  the  tree  that  cannot  be  reached  by  the  plough 
or  cultivator  should  be  broken  up  t^id  kept  froe  of  weeds  by  means  of  either 
pronged  or  fiat  hoe. 

Newly-planted  trees  require  special  attention  in  this  way,  and  should  a 
dry  spell  set  in,  it  should  be  remembered  that  the  roots  of  such  trees  are  not 
fully  established,  and  it  may  be  necessary  to  open  up  round  them  and  apply 
from  4  to  8  gallons  of  water.  After  the  water  has  soaked  away,  the  hole 
should  be  filled  in  with  dry  soil  to  pi'event  evaporation. 

Land  on  slopes  that  has  been  brought  into  good  order  by  the  cultivator  is 
unfortuna'ely  easily  washed  by  heavy  falls  of  rain.  Where  these  are  likely  to 
occur,  open  furrows  should  be  made  frequently  to  prevent  the  water  accu- 
mulating at  any  point  until  it  breaks  through,  carrying  the  loose  soil  with  it. 
Care  should  be  taken  that  such  open  furrows  have  not  too  steep  a  grade,  or 
they  will  wash  into  big  channels  ;  at  the  same  time,  if  of  insufficient  grade 
or  badly  located,  they  will  not  carry  the  water  through  minor  depressions, 
and  the  trouble  is  only  aggravated  thereV^y. 
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Spraying. 

Though  some  of  the  early  blossoming  varieties  of  apples  and  pears — especi- 
ally on  the  coast — may  have  required  attention  before  this,  the  bulk  of  the 
apples  and  pears  will  only  be  ready  for  their  first  or  calyx  application  of  lead 
arsenate  early  this  month.  The  idea  of  this  application  is  to  lodge  some 
of  this  poison  in  the  calyx,  and  the  nozzle-man  should  remember  this,  moving 
his  nuzzle  systematically  along  each  branch  of  the  tree,  and  also  turning  it  so 
that  the  spray  hits  the  open  calyx  direct. 

If  this  season  is  wet,  lime-sulphur  at  summer  strength  for  apples  and  pears 
should  be  combined  with  the  first  lead  arsenate  spray,  in  districts  where 
black  spot  of  apple  and  pear  are  prevalent.  It  should  also  be  noted  that 
lime-sulphur  should  not  be  used  as  a  summer  spray  on  Trevitt  apples  nor  on 
Williams  jjears  on  the  coast.  Bordeaux  mixture  may  be  used  instead  of  lime- 
sulphur  in  conjunction  with  lead  arsenate,  though  it  will  cause  more  or  less 
russetting  of  the  fruit.  Williams  pears  grown  on  the  tablelands  stand 
summer  applications  of  lime-sulphur. 

In  making  the  later  applications  of  lead  arsenate,  following  the  first  or 
calyx  application,  it  is  often  found  that  the  spray  dries  in  beads  instead  of 
forming  a  protective  film  over  the  surface  of  the  apple.  The  experiment  of 
soap  as  a  spreader  was  again  tested  on  an  extensive  scale  by  theorchardist  at 
Bathurst  Experiment  Farm,  and  again  showed  superior  protection  from  codlin 
moth,  and  caused  no  injury  either  to  fruit  or  foliage.  The  mixture  used  at 
Bathurst  Experiment  Farm  was  as  follows  : — 4  lb.  lead  arsenate,  8  lb.  soft 
soap,  ^  pint  concentrated  nicotine  extract,  80  gallons  of  water. 

Equally  good  results  were  obtained  when  6  lb.  of  hard  soap  were  used  in 
place  of  8  lb.  of  soft  soap.  As  it  has  been  proved  in  the  laboratory  that  soap 
added  to  a  lead  arsenate  mixture  causes  a  reaction,  setting  arsenic  free,  the 
soap  should  for  safety  be  dissolved  in  a  portion  of  the  80  gallons  of  water 
and  added  while  the  agitator  is  working  and  just  before  the  spray  is  to 
be  used.  The  mixture  should  be  used  at  once,  and  not  held  for  any  length 
of  time. 

Where  peach  aphis  is  showing,  spray  with  tobacco  wash  (home-made)  or 
one  of  the  commercial  extracts.  The  spray  should  be  applied  at  high  pres- 
sure, and  lavishly,  holding  the  nozzle  close  up  to  the  parts  afiectod,  and  if 
within  two  or  three  days  after  first  application  any  aphis  remain  alive,  repeat 
the  operation.  This  is  most  important,  as  the  a])his  breeds  very  quickly,  and 
if  the  second  spray  is  not  repeated  within  two  or  three  days  they  will  breed 
up  as  quickly  as  they  are  killed  and  never  be  got  under. 

Where  black-spot  of  the  vine  is  prevalent,  and  if  the  weather  is  favourable, 
spraying  should  be  carried  out  as  directed  in  these  notes  last  month.  Sul- 
phuring should  also  be  carried  out  for  oidium. 

Watch  for  early  signs  of  the  pear  and  cherry  tree  slug.  If  detected  early, 
the  cherry  trees  can  be  sprayed  with  lead  arsenate  before  the  fruit  is  too 
forward,  but  if  the  attack,  as  often  occurs,  starts  when  the  fruit  is  colouring, 
spraying  has  to  be  delayed  till  the  crop  is  harvested. 
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Young  Trees. 
All  young  trees  should  be  examined  periodically  after  they  commence  to 
shoot.  Choice  should  be  made  of  the  strong  shoots  required  for  the  building 
of  the  framework  of  the  tree  ;  other  strong  shoots  should  be  pinched  back. 
At  this  early  stage  it  is  safer  only  to  pinch  back  such  shoots  rather  than 
brush  them  right  off,  in  case  they  may  be  required  to  take  the  place  of  any 
other  chosen  shoots  that  become  accidentally  broken  or  destroyed. 

Dormant  Bads  and  Grafts. 

Shoots  from  the  stocks  carrying  dormant  buds  or  grafts  should  be  brushed 
so  that  they  will  not  sap  the  buds  or  grafts.  On  old  trees  that  have  been 
■worked,  a  few  such  shoots  could  be  pinched  back,  leaving  them  till  the  buds 
or  grafts  have  made  sufficient  growth  to  provide  shade. 

As  the  growth  of  the  buds  or  grafts  become  long  enough  they  should  be 
supported  by  ties.  In  the  former,  if  a  long  stub  of  the  stock  is  left  this  can 
be  used  to  tie  the  gix>wth  to,  but  if  no  stub  is  left,  or  in  the  case  of  grafts,  a 
light  stake  should  be  provided.  In  nursery  stock  this  stake  is  driven  into 
the  ground  alongside  the  stock,  and  in  top-worked  trees  it  should  be  lashed  to 
the  old  arm  of  the  stock. 

Black  Spot  of  Orange. 
Though  Bordeaux  mixture  has  given  good  control  of  this  disease,  the  spray 
has  a  hardening  effect  on  the  tree  and  a  coarsening  effect  on  the  fruit ;  hence 
it  cannot  be  recommended.  In  districts  where  this  disease  occurs  it  makes 
its  appearance  first  and  mostly  on  fruit  exposed  to  the  sun  on  the  north-west 
side  of  the  tree.  Hence  growers  in  such  districts  should  make  their  early 
pickings  from  the  exposed  fruit  on  this  side  of  the  trees,  leaving  the  fruit  on 
the  other  side  for  late  hanging. 


Prices  for  Queen  Bees. 

The  prices  to  be  charged  at  Hawkesbury  Agricultural  College  and  Wauchope 
Oovernment  Apiary  for  queen  bees  during  the  coming  season  have  been 
fixed  by  the  Under  Secretary  and  Director  as  follows  : — Untested  (ordinary), 
7s.  6d  ;  untested  (from  imported  queens),  12s.  6d. ;  tested  (ordinary),  1 2s. ; 
tested  (from  imported  queens),  17s. 


A  Spra-Ying  Query. 

Concerning  the  spraying  of  grape  vines  for  erinose,  a  recent  correspondent 
"wrotH  :  — "  We  like  to  spray  as  late  as  possiVjle  with  dilute  sulphuric  acid. 
Would  spraying  first  with  lime-sulphur  neutralise  the  sulphuric  acid  spray 
used  later  and  make  it  ineffective?"  The  writer  was  informed  that  the 
sulphuric  acid  solution  should  not  be  applied  immediately  after  the  lime- 
sulphur,  but  at  an  interval  of  two  or  three  weeks,  when  there  would  be  no 
risk  of  neutralisation.  » 
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Agricultural  Bureau  of  New  South  Wales. 

SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of  branchea 
meet  without  having  any  particular  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches. 

Do  you  consider  the  reserves  of  straw  and  other  fodder  that  may  he  obtained 
by  using  some  of  the  older  types  of  harvesting  machinery  sufficient  to  cover  the 
increased  cost  as  compared  with  the  combined  harvester?  What  value  do  you 
attach  to  straw  after  your  experiences  of  the  past  two  seasons  and  similarly  with 
regard  to  cocky  chaff  ? 

Do  you  favour  harrowing  the  growirtg  maize  crop  ?  What  implements  do 
you  fiiid  most  suitable  for  cultivating  the  crop  as  it  makes  growth  ? 

Is  your  farm  producing  as  fully  as  it  might  reasonably  and  profitably  do, 
the  necessary  food  (!)  for  your  household  and  (2)  for  tJie  working  horses?  In 
what  direction  could  you  raise  something  for  consumption  on  the  farm  that  at 
present  has  to  be  purchased  ? 

What  effect  has  low-lying,  swampy  couMry  on  the  grade  of  milk  or  cream  ? 
How  far  does  dust  from  dirty  yards,  in  your  opinion,  affect  the  value  of  the 
product  ?  Do  you  adopt  any  method  of  ensuring  your  produce  from  deterioration 
in  these  ways  ? 

What  are  the  relative  amounts  of  feed  consumed  by  poultry  of  different  breeds^ 
and  by  good  layers  as  compared  with  poor  layers  ? 

Have  you  tried  thinning  out  stone  and  pome  fruits  in  past  seasons,  and  what 
do  you  think  was  the  commercial  result  ?  On  what  lines  did  you  proceed,  and 
do  you  see  any  reason  for  modifying  your  methods  with  expectation  of  better 
profits  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE. —  While  gladly  publishing  in  these  columns  the  views  of  members  of 

the  various  Branches  of  the  Agricultural  Bureau,  the  Department  does 

not  necessarily  endorse  the  opinions  expressed, 
t 

Auburn. 

About  thirty  members  attended  the  meeting  of  this  branch  on  10th  July, 
when,  after  the  general  business  had  been  transacted,  a  lecture  was  given 
by  Mr.  H.  J.  Rumsey,  of  Dundas,  on  tomato  culture.  The  lecturer  answered 
a  number  of  questions  at  the  end  of  his  lecture. 

There  was  a  good  display  of  flowers  and  vegetables.  Nine  new  members 
joined  the  branch      The  membership  roll  has  now  reached  flfty. 

At  the  monthly  meeting  on  14th  August  there  was  an  attendance  of 
twenty-eight  members.     An   address    was  given  by  Mr.  Ward   on    utility 
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poultry.  He  very  fully  explained  the  system  of  housing  he  adopted,  and 
also  labour-saving  devices,  feeding,  selection  of  stock,  incubation,  brooding, 
and  grading  out. 

At  the  same  meeting  a  paper  was  read  by  Mr.  Joseph  Robertson  on 
chrysanthemum  culture.  The  selection  of  cuttings,  mode  of  striking,  dates 
for  transplanting,  selection  of  shoots  and  feeding  of  the  plants  were  all 
embraced.  Mr.  Robertson  offered  two  prizes  for  the  best  amateur  grower 
in  the  forthcoming  season. 

Mr.  George  Midgley  also  offered  six  different  varieties  to  any  novice  who 
exhibited  at  the  show. 

A  meeting  was  held  on  11th  September.  A  special  competition  for  the 
best  collection  of  sweet  peas  was  won  by  Mr.  Geo.  Midgley.  A  discussion 
took  place  on  sweet  peas,  and  some' welcome  information  was  given. 

Bimbaya. 

At  the  annual  meeting,  on  29th  July,  Mr.  G.  Alcock  presiding,  the  election 
of  officers  resulted  thus  : — Chairman,  Mr.  L.  L.  Heffernan ;  Vice-chairmen, 
Messrs.  G.  Alcock  and  A.  J .  Jones ;  Hon.  Secretary  and  Treasurer,  Mr.  J.  R; 
Boiler.  The  report  showed  a  good  year's  work,  and  the  balance-sheet  a  credit 
of  £5  14s.  9d. 

A  capable  paper  was  read  by  Mr.  J.  Britten  on  fodder  conservation,  in 
which  the  growing  of  lucerne  for  hay  was  advocated.  .  A  useful  discussion 
followed  on  the  advantages  of  lucerne  as  against  silage. 

The  usual  monthly  meeting  of  members  was  held  on  26th  August,  when 
eighteen  members  attended.  An  address  was  given  by  Mr.  C.  C.  Crane, 
Organizing  Inspector  of  the  Bureau,  on  Bureau  matters  and  co-operation. 
His  address  was  much  appreciated  by  those  present. 

Borenore. 

A  meeting  was  held  on  10th  August  at  Mr.  G.  Henderson's  orchard,  when 
Mr.  S.  A  Hogg,  Assistant  Fruit  Expert,  gave  a  lecture  and  demonstration 
on  pruning,  and  also  on  budding  and  grafting.  Unfortunately,  boisterous 
weather  was  experienced  all  day,  but  the  meeting  was  well  attended.  One 
of  the  points  which  impressed  those  present  was  the  fact  that  the  rich 
volcanic  slopes  of  the  Canoblas  was  about  the  only  place  in  New  South 
Wales  where  it  was  safe  to  prune  cherry  trees  in  the  winter. 

An  addition  has  been  made  to  the  branch  in  the  form  of  a  cinematograph. 
This  will  enable  members  to  have  moving  pictures  of  various  subjects 
interesting  to  them  in  their  respective  branches  of  agriculture. 

At  the  monthly  meeting  on  21st  August,  a  moving  picture  show  was 
given  by  one  of  the  members  with  the  aid  of  the  cinematograph.  A  most 
interesting  programme  was  given,  though  entirely  of  industrial  subjects. 
The  chief  pictures  shown  dealt  with  the  manufacture  of  coke,  the 
manufacture  of  manila  rope  in  the  Philippines,  and  forestry  in  Australia. 

Castlereagh  (via  Penrith). 

At  the  first  meeting  of  this  branch,  held  on  27th  August,  and  attended 
by  almost  fifty  persons,  a  lecture  was  delivered  by  Mr.  H.  Wenholz,  Inspector 
of  Agriculture,  on  maize-growing.  The  success  of  the  meeting  augurs  well 
for  the  future  of  the  branch. 
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Coradgery. 

The  August  meeting  was  held  on  11th  August.  There  was  a  good 
attendance  of  members,  and  a  discussion  took  place  on  conservation  of  fodder. 
The  following  motion  was  carried: — "That  this  branch,  while  urging 
individual  effort,  also  strongly  favours  a  comprehensive  national  scheme  of 
fodder  conservation  on  the  lines  set  out  in  the  paper  read  before  this  branch 
by  Mr.  W.  E.  Tayler,  in  May,  1919.' 

The  scheme  outlined  by  Mr.  Tayler  in  that  paper  was  a  Government 
guaranteed  minimum  price  for  all  grain  and  all  classes  of  pressed  hay,  which 
the  Government  would  be  prepared  to  buy  delivered  at  various  storage 
centres  in  the  country,  to  be  sold  to  stockowners  in  times  of  drought  at  cost 
price,  plus  cost  of  storage,  handling,  insurance,  interest,  ic,  Mr.  Tayler 
emphasised  the  fact  that  fanueis  could  and  \vould  grow  all  the  fodder 
required  for  their  stock  if  assured  of  a  payable  price. 

Coraki. 

A  meeting  of  members  was  held  on  17th  August,  Mr.  C.  Blackwood 
presiding.  The  principal  subject  of  discussion  was  maize-growing.  It  was 
generally  agreed  that  the  average  yield  in  the  Richmond  Hiver  district  wa.s 
far  from  sa'isfactory,  in  view  of  the  splendid  results  that  were  being  obtained 
in  diffei-ent  districts  under  more  advanced  metliods  of  cultivation,  and  with 
the  aid  of  fertilisers. 

It  was  decided  to  have  a  maize-growing  competition  among  members  only, 
the  area  to  be  one  acre.      The  Chairman  and  other  meuibers  donated  prizes. 

Cordeaux-Goondarin. 

At  a  meeting  on  1st  July,  after  general  business  had  been  transacted,  a 
discussion  took  place  on  the  six  most  suitable  varieties  of  apples  for  the 
district.  The  following  were  most  generally  chosen: — Lord  Nelson, 
Gravenstein  (easily  the  most  profitable),  Fanny,  Jonathan,  Granny  .Smith, 
and  Yates. 

Depaim.men'tal  Notk. — The  Fruit  Expert  states  that  the  ioformatioii  gathuretl  from 
the  combined  experieiue  of  the  growers  is  most  valuable,  and  other  branches  eould 
follow  suit  with  great  advantage. 

'  Cotta  "Walla. 

The  monthly  meeting  was  held  on  30th  August,  ten  members  being  present. 
The  topic  for  discussion  was  co-operative  buying.  A  lot  of  correspondence 
dealing  with  the  matter  was  read,  and  the  members  enthusiastically  mafle 
preliminary  arrangements  to  give  it  a  trial. 

Cunningar. 

At  a  meeting  held  on  27th  August  an  interesting  discussion  took  place  on 
tree-planting,  and  it  was  decided  to  approach  the  Department  in  regard  to 
the  subject. 

Glen  Innes. 

The  first  meeting  of  this  branch  was  held  on  7th  August,  when  a  lecture 
was  given  by  Mr.  Inspector  Handley  on  spraying  fruit.  The  subject  of 
growing  potatoes  was  also  dealt  with,  and  the  effort  was  much  appreciated. 
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Glenorie. 

The  annual  meeting  was  held  on  31st  July,  when  the  following  office- 
bearers were  elected  for  the  ensuing  year  : — Chairman,  Mr.  F,  A.  Nicholson  ; 
Vice-chairmen,  Messrs.  E.  King  and  A.  Edwards  ;  Hon.  Secretary,  Mr.  G. 
Hitchcock.  The  report  stated  that  the  year  had  been  a  great  improvement 
on  previous  ones.     The  membership  had  reached  fifty-three. 

The  usual  monthly  meetings  held  on  1 1th  September,  was  well  attended. 
Nearly  the  whole  of  the  evening  was  taken  up  with  a  discussion  on  the 
specimen  beehive  which  had  been  loaned  to  the  branch  by  the  Department. 
The  branch  is  fortunate  in  having  a  member  who  has  a  thorough  knowledge 
of  bee-keeping,  and  with  the  instructions  sent  from  the  Department  with  the 
hive  the  discussion  proved  extremely  interesting.  A  special  night  is  to  be 
arranged  for  a  further  diccussion  on  the  subject. 

Henty. 

The  monthly  meeting  was  held  on  •21st  August,  and  after  the  general 
business  had  been  completed  an  interesting  discussion  took  place  on  planting 
potatoes  and  fruit-trees,  and  also  on  the  pruning  of  fruit-treos.  Questions 
were  asked  and  answered  in  regard  to  the  spraying  of  fruit-trees. 

The  next  meeting  is  to  be  held  on  18th  September,  when  a  paper  on 
incubation  is  to  be  read  by  Mr.  F.  H.  Schultz. 

InvereU, 

At  a  well  attended  meeting  on  6  th  August  arrangements  were  made  for 
the  district  exhibit  at  the  P.  and  A.  Society's  show  in  1921,  in  which  the 
Tingha  branch  is  co-operating. 

It  was  agreed  to  ask  the  Government  to  take  steps  to  establish  an  irriga- 
tion scheme  in  the  north-west. 

At  a  meeting  on  27  th  August  Mr.  J.  Leech  read  a  paper  on  dairy  farming 
in  England.  Mr.  Leech  had  been  on  active  service,  and,  after  the  armistice, 
had  visited  the  farming  districts  of  the  Old  Country.  He  gave  a  very 
interesting  account  of  the  progressive  condition  of  farming  there.  On  the 
whole  he  thought  the  Australian  farmer  should  be  the  better  off,  as  he  could 
own  his  land,  but  the  methods  of  the  English  farmer  much  impressed  him. 

Kellyville. 

The  annual  meeting  of  members  took  place  on  4th  September,  when  the 
election  of  officers  resulted  thus : — Chairman,  Mr.  T,  Barnwell ;  Vice- 
chairmen,  Messrs.  H.  Ellard  and  W.  Rose  ;  Treasurer,  Mr.  W.  Firth ;  Hon. 
Secretary,  Mr.  J.  M.  Firth.    The  balance-sheet  showed  a  credit  of  £6  1 8s.  lOd. 

Lidcombe. 

The  annual  meeting  of  members  was  held  on  17th  August,  forty  two 
members  being  present.  The  following  office-bearers  were  elected  for  the 
ensuing  year : —Chairman,  Mr.  N.  Rochester;  Vice-chairmen,  Messrs.  F. 
Brown  and  C.  M.  Macey ;  Treasurer,  Mr.  Kennedy;  Librarian,  Mr.  C. 
M.  Macey ;  Hon.  Secretary,  Mr,  Geo.  Fenner  ;  Assistant  hon.  secretary,  Mrs. 
Sellers.  The  report  showed  the  branch  to  be  in  a  flourishing  condition,  with  a 
membership  of  seventy-seven.  Much  useful  work  and  a  number  of  lectures 
and  demonstrations  could  be  recorded  in  respect  of  the  past  year 

On  23rd  August  Mr.  Secorabe  gave  a  lecture  on  tillage,  pointing  out  the 
benefits  derived  from  ploughing  the  soil  in  the  orchard,  and  the  value  of  a 
well- worked  topsoil.     He  recommended  collecting  manure,  and  allowing  ix, 
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to  rot  before  putting  it  out  on  the  soil,  and  thought  it  a  great  mistake  for 
people  to  burn  weeds,  grass,  »fcc.,  advising  that  these  should  be  put  in  a  pit 
and  allowed  to  decay,  after  which  they  could  be  added  to  the  soil. 

The  annual  social  of  the  branch  was  held  on  26th  August,  and  proved  a 
great  success.  The  prizes  won  in  connection  with  various  conipeLitions 
during  the  year  were  presented  during  the  same  evening. 

Lower  Portland. 

The  usual  monthly  meeting  was  held  on  6th  September.  The  principal 
business  transacted  was  the  election  of  otRcers  for  the  ensuing  year,  the 
following  being  the  result : — Chairman,  Mr.  B.  King  ;  Vice-chairman,  Mr. 
R.  M.  Smith ;  Treasurer,  Mr.  R.  J.  Metherell ;  Hon.  Secrehiry,  Mr.  H.  Hay- 
waid  ;  Assistant  hon.  secretary,  Mr.  W.  C.  Gambrill. 

The  report  for  the  past  year  shows  the  branch  to  l^e  in  a  strong  position, 
both  financially  and  as  regards  the  number  of  members.  There  is  a  balance 
of  £16  in  hand,  and  a  membersliip  of  sixty,  all  financial. 

It  was  decided  to  hold  a  social  in  aid  of  the  Windsor  District  Hospital. 

The  schedule  for  the  show  to  be  held  next  year  was  revised,  eighty  extra 
■classes  being  added,  and  the  prize  money  increased  by  about  50  per  cent,  in 
nearly  all  the  classes,  and  in  some  classes  by  100  per  cent. 

MannuB. 

At  the  August  meeting  a  paper  on  planting  and  care  of  fruit  trees  was 
l-ead  by  Mr.  G.  A.  Smith.  ^ 

Mr.  E.  Breakwell,  Agrostologist,  visited  the  district,  and  lectured  under 
the  auspices  of  the  branch  on  grasses  and  fodder  crops  suitable  for  the 
district.  Cocksfoot,  rye  grass,  Toowoomba  canary  grass,  and  clover.s  were 
mentioned  as  useful.  Sudan  grass  and  Elephant  grass  both  had  their 
utility  ;  and  lucerne.  Shearman's  clover,  maize,  grain  sorghums  (Feterita 
and  Milo)  were  indicated  as  promising  for  local  purposes.  Specimens  of  a 
number  of  weeds  were  exhibited,  and  directions  given  for  their  eradication. 

March. 

At  the  meeting  held  on  18th  August,  a  lecture  which  seemed  to  be 
appreciated  by  hearers  was  given  by  Mr.  C.  C.  Crane,  Organizing  Inspector 
of  the  Agricultural  Bureau,  on  co-operation. 

Matcham. 

A  lecture  on  potato  culture  was  given  by  Mr.  A.  J.  Finn,  Inspector  of 
Agriculture,  on  29th  July,  when  there  was  an  attendance  of  nearly  sixty. 
The  lecture  dealt  fully  with  the  question,  and  was  much  appreciated  by 
potato-growers  of  the  district. 

Sixteen  members  accepted  an  invitation  from  Mr.  Black,  of  Lisarow  to 
visit  his  orchard.  They  were  given  an  opportunity  of  inspecting  the  fruit- 
packing  machine  which  he  had  just  completed,  and  they  were  much  impressed 
with  what  they  saw. 

Milbrulong. 

At  the  meeting  held  on  9tli  Angust,  Mr.  C.  C.  Crane  gave  an  address  on   ' 
-co-operation,  which  was  much  appreciated. 

On  30th  August  Mr.  Breakwell  gave  a  lecture,  illustrated  by  lantern 
slides,  on  grasses  and  weeds  Fifty  members  were  present,  and  ^leatly 
benefited  by  the  way  in  which  the  subject  was  dealt  with. 
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During  the  day  Mr..Breakwell  visited  various  grazing  areas,  and  remarked 
on  the  pastures.     It  was  felt  that  liis  visit  was  of  great  value  to  members. 

Another  meeting  was  held  on  1st  September,  when  the  rules  drawn  up  for 
the  proposed  co-operative  store  were  read.  Tt  was  decided  to  issue  6,000 
shares  at  £1  each,  of  which  amount  lOs.  per  share  was  to  be  called  up. 

Miranda. 

The  annual  meeting  was  held  on  12th  July,  Mr.  E.  Thacker  presiding,  and 
about  sixty  members  attending.  The  report  showed  that  the  year  had  been 
one  of  much  activity,  ten  valuable  lectures  having  been  given  during  tlie 
year,  and  several  "exhibit  evenings,"  when  fruit, flowers, and  vegetables  were 
brought  along.  A  poultry  farms  competition  was  in  progress.  Meetings  had 
been  held  in  connection  with  the  fodder  question,  and  members  had  twice 
visited  Hawkesbury  Agricultural  College.  There  was  an  excess  of  assets 
over  liabilities  of  £26  17s.  lOd.,  and  the  membership  was  144  ordinary,  and 
thirty-six  honorary. 

The  election  of  officers  resulted  thus :  Chairman,  Mr.  E.  Thacker ;  Vice- 
chairmen,  Messrs.  E.  W.  Phillips  and  A.  J.  Burton ;  Treasurer,  Mr.  J.  W. 
Macfarlane  ;  Librarian,  Mr.  Buckland  ;  Chairwoman,  ladies'  committee,  Mrs. 
Howard ;  Hon.  Secretary,  Mr.  A.  Wigzell ;  Assistant  secretary,  Mr.  H.  C. 
Collon. 

A   meeting  was  held  on   16th  August,  when  Mr.   Hadlington,    Poultry 
Expert,  gave  an  interesting  and  instructive  lantern  lecture  on  the  dis^iases 
and  parasites  of  poultry.     The   meeting   was  largely  attended,  and  many  ^ 
questions  were  asked.     These  illustrated  lectures  are  much  appreciated. 

On  30th  August,  Mr.  A.  A.  Ramsay,  Principal  Assistant  Chemist,  gave  a 
lecture  on  soil  moisture.  The  meeting  was  well  attended,  and  many 
questions  were  asked. 

Mittagong. 

A  letter  was  given  by  Mr.  J.  Hadlington  on  poultry  subjects  at  the 
August  meeting  of  this  branch.  He  dwelt  emphatically  on  the  necessity  of 
the  young  chicks  getting  the  right  food  at  the  right  time  to  bring  them  to 
maturity  and  to  maintain  the  stamina  to  enable  them  to  be  egg-producers. 
He  remarked  that,  no  matter  the  pedigree  of  the  bird,  unless  well  fed  in  its 
early  stages  it  would  not  become  profitable. 

Principal  H.  W.  Potts  visited  the  district  on  28th  August,  and  gave  a  yard 
lecture  with  demonstrations  on  pigs  and  their  management  to  forty-six  peopl& 
Those  present  were  all  associated  with  pig-raising,  and  the  discussion  which 
followed  was  of  a  sound  and  practical  character.  A  number  of  departmental 
publications,  bulletins  and  seeds  were  distributed.  The  premises  and  stock 
of  the  State  Boys'  Home  pig  department  was  used  for  the  purpose  of  the 
lecture. 

Moss  Vale. 

On  6th  August,  Mr.  R.  N.  Makin,  Inspector  of  Agriculture,  visited  this 
branch,  and  gave  a  lecture  on  the  growing  of  fodder  crops.  He  strongly 
advised  the  sowing  of  clover.  Lucerne  might  also  prove  of  advantage.  The 
seed-bed  in  each  case  required  to  be  well  packed. 

Orchard  Hills. 

The  annual  meeting  was  held  on  30th  August,  The  Treasurer's  statement 
showed  a  balance  of  £4  18s.  Id.  The  election  of  officers  resulted  thus: — 
Chairman,  Mr.  E.  Basedow ;  Vice-chairmen,  Messrs.  L.  H.  Preston  and 
J.  Dickson ;  Treasurer,  Mr.  E.  Basedow ;  Hon.  Secretary,  Mr.  K.  Basedow. 
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At  the  ordinary  meeting  members  agreed  to  co  operate  for  the  purpose  of 
securing  quantities  of  agiicultural  lime.  Mr.  L.  H.  Preston  exhibited  a 
sheaf  of  Sunrise  oats,  3  feet  G  inches  high,  and  its  clean  appearance  com- 
mended it  toothers.  The  feed  the  crop  yielded  doubled  the  quantity  of  milk 
from  his  cows  during  last  winter, 

Penrose-Kareela. 

The  monthly  meeting  was  held  on  8th  July,  when  a  discussion  took  place 
on  the  different  methods  of  pruning  and  spraying  peache.s. 

The  August  meeting  was  held  on  14th  of  the  month  at  Messrs.  Luke  Bros.* 
residence.  Tlie  n)ajor  portion  of  the  evening  was  taken  up  discussing  the 
benefits  likely  to  be  derived  by  forming  a  branch  of  the  Fruitgrowers* 
Association.  Short  discussions  took  place  on  various  subjects,  among  others 
being  spraying  and  manuring. 

The  September  meeting  was  held  at  Mr.  O.  Clews'  residence  on  the  13th 
A  committee  was  formed  to  handle  all  matters  concerning  the  annual  picnic 

Springside. 

Mr.  T.  C.  Bowen  read  an  interesting  paper  before  this  branch  at  the 
August  meeting,  his  subject  being  nitrogenous  and  other  fertilisers,  their 
sources,  and  the  crops  to  which  they  are  beneficial.  The  whole  subject 
was  very  instructively  handled,  and  members  thoroughly  appreciated  the 
paper. 

At  the  same  meeting  Mr.  W.  Giles  read  a  paper  on  the  chief  mechanical 
operations  necessary  to  the  production  of  crops  and  their  various  effects  on 
the  soil.     This  paper  also  was  listened  to  with  interest  and  satisfaction. 

The  usual  monthly  meeting  was  held  on  7th  September,  when  a  discussion 
took  place  on  co-operation.     Some  twenty  members  were  present. 

Stony  Point  (via  Leeton), 

A  meeting  was  held  on  4th  August,  when  a  discussion  took  place  on  the 
recent  pruning  demonstration  given  by  Mr.  Arthur,  orchardist  at  Yanco 
Expei-iment  Fayi 

/  Stratford. 

The  report  lead  at  the  annual  meeting  of  this  branch,  on  21st  August, 
showed  a  year  of  successful  endeavour  had  closed,  and  the  prospects  for  the 
coming  year  were  regarded  as  very  promising.  A  balance  of  £2  Is.  9d.  was 
in  hand.  The  election  of  officers  resulted  thus  : — Chairman,  Mr.  T.  Germon; 
Vice-chairman,  Mr.  E.  Gresham  ;  Treasurer,  Mr.  J.  Germon ;  Hon.  Secre- 
tary, Mr.  P.  H.  Deards. 

Taralga. 

This  branch  has  been  reorganised,  and  the  following  gentlemen  have  been 
elected  as  office-bearers : — Chairman,  Mr.  John  Qiiinn  ;  Vice-chairmen, 
Messrs.  James  Howard  and  H.  Dwynan  ;  Treasurer,  Mr.  John  Fitzgibbon; 
Hon.  Secretary,  Mr.  Dave  Mullaney. 

Thyra-Bunaloo. 

A  meeting  was  held  on  27th  August.  An  interesting  discussion  took 
place  on  drilling  versus  broadcasting  seed-wheat.  Several  members  advocated 
broadcasting  for  early  sowing  before  rains,  as  it  assured  a  better  germination 
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under  unfavourable  conditions.  For  sowing  after  the  rains,  most  raembers 
were  unanimously  for  the  drill,  as  the  seed  and  manure  could  be  placed  just 
where  the  moisture  was — conditions  iwhich  favoured  speedy  germination. 

Departmental  Note.— The  Chief  Inspector  states  that  the  broadcasting  would 
require  a  larger  quantity  of  seed  ;  but,  as  the  grain  would  be  in  contact  with  only  dry 
soil,  no  loss  would  result  from  malting. 

Tingha. 
.This  branch  met  on  7th  August,  wlien  Mr.  Ayland  read  a  paper  on  fruit- 
growing, in  which  he  indicated  the   knowledge  essential  to  success.     The 
selection  of  the  most  suitable  kinds  for  the  district  was  discussed. 

Toronto. 

At  the  August  mfcting  it  was  decided  to  hold  the  annual  show  as  usual, 
and  various  arrangements  were  made  for  the  event. 

At  a  later  meeting  in  September,  the  preparations  for  the  show  were 
furth>^r  advanced,  and  the  decision  arrived  at  that  the  net  proceeds  be 
equally  divided  between  Wallsend  hospital  and  the  branch's  show  fund. 

Wellington. 

The  monthly  meeting  was  held  on  7th  August,  there  being  a  large  attend- 
ance. During  the  evening  two  papers  were  read,  one  by  Mr,  E.  G.  Kimbell 
on  vegetable  culture,  arid  the  other  by  Mr.  A.  V.  Brovvn  on  growing  annuals, 
biennuals  and  perennials.  The  forthcoming  flower,  show  was  also  further 
discussed,  and  details  arranged,  Mr.  A.  T.  Smith  being  appointed  steward. 

At  a  subsequent  meeting,  Mr.  E.  Jiird  read  a  paper  on  seeds  and  seed- 
sowing,  describing  at  considerable  length  the  conditions  most  favourable  to 
germination  and  growth,  and  giving  many  valuable  suggestions.  It  was 
especially  necessary,  he  said,  in  order  to  obtain  early  maturity,  tokaep  down 
weeds  and  to  maintain  a  loose,  open  surface  by  mulching  freely  with  horse  or 
cow  manure. 

Wentworthville. 

The  branch  met  on  4th  August,  when  JNlr.  A.  E.  Anderson  read  a  paper  on 
vegetable-growing,  in  which  he  protested  against  "  the  craze  for  size," 
connecting  it  with  the  standards  of  many  judges  at  shows.  The  aim  should 
be  good,  succulent  vegetables  when  cooked.  Many  valuable  suggestions  were 
macin  on  the  culture  of  different  vegetables,  and  at  the  close  of  the  paper  a 
number  of  useful  questions  were  raised  and  discussed. 

At  the  meeting  on  Isb  September  fifty-two  members  were  present.  After 
the  general  business  had  been  dealt  with  a  lecture  on  the  culture  of  ros3s, 
with  a  pruning  demonstration,-  was  given  by  Mr.  H.  F.  Emert,  The  lecturer 
treated  the  subject  from  start  to  tinish  and  gave  numerous  blackboard 
illustrations  in  regard  to  the  methods  of  pruning. 

Some  fine  sweet  peas  were  exhibited  by  members,  and  the  schedule  of  the 
spring  show  was  distributed.  The  branch  is  in  a  very  active  and  progressive 
condition  at  the  pre- ent  time.. 

Windsor. 

At  the  July  meeting,  after  the  general  business  had  been  disposed  of,  a 
discussion  took  place  in  connection  with  the  staging  of  an  exhibit  at  the  next 
Hawkesbury  District  Agricultural  Show.  Several  members  have  already 
begun  to  raise  produce  for  the  occasion.  This  branch  has  financially  and 
numerically  broken  its  previous  record. 
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Woonona. 

At  the  fourth  annual  meeting  the  report  showed  there  are  163  financial 
members  on  the  roll.  There  was  a  credit  balance  of  £71  Is.  lOd.,  which 
should  take  some  beating.  There  were  twelve  meetings  during  the  year, 
at  each  of  which  papers  were  read  or  a  discussion  on  some  agricultural  topic 
took  place.  Tliere  wei-e  also  a  general  show  in  January  and  a  tiower  show 
in  April,  each  event  being  an  educational,  financial,  and  social  success.  It 
was  decided  to  have  a  two  days'  show  in  January  next,  tmd  preparations 
are  already  V)eing  made.  During  the  latter  part  of  tlie  financial  year 
co-operative  buying  was  entered  into  and  1U8  bags  of  chickwheat  vXere  sold 
to  members  at  a  considerable  reduction  on  local  store  prices;  115  fruit 
trees  were  also  sold  to  members  at  cost  price.  An  extension  of  these  opera- 
tions is  expected,  and  any  other  branch  that  has  produce  to  sell  might 
communicate  with  the  secretary.  It  is  intended  to  start  experimental  plots 
locally. 

Much  of  the  success  achieved  by  this  branch  has  been  due  to  the  untiring 
efforts  of  the  retiring  Secretary,  Mr.  Henry  Coltman,  and  the  Treasurer, 
Mr.  G.  Fowler. 

Yarramalong. 

The  usual  monthly  meeting  was  held  on  8th  September.  After  the  general 
business  had  been  disposed  of,  a  distribution  of  st^ed  was  made  among  the 
members,  and  a  discussion  took  place  on  its  cultivation. 

Yarrunga-Avoca. 

At  the  monthly  meeting  on  26th  June,  after  the  general  business  had  been 
dealt  with,  Mr.  W.  S.  Smith,  manager  of  the  local  butter  factory,  gave  a 
very  interesting  demonstration  of  milk  and  cream  testing,  for  which  he  was 
accorded  a  heat  ty  vote  of  thanks. 

The  monthly  meeting  was  held  on  24th  July,  when  a  general  discussion 
took  place  on  the  buying  of  manures.  It  was  decided  that  no  advantage 
would  be  gained  by  doing  this  for  the  time  being. 

-T!ie  Treasurer,  Mr.  Starkey,  gave  an  interesting  lecture  on  first  aid  to  the 
injui-ed,  for  which  he  received  a  hearty  vote  of  thanks. 

At  a  meeting  on  28t,h  August,  a  discussion  took  place  on  the  cost  of  pro- 
ducing butter  on  an  average  farm  in  the  district.  The  figures  for  one  local 
fariTi  were  presented,  which  showed  that  with  a  property  worth  .£1,831,  cattle 
£412,  horses  £^8,  machinery,  &c.,  £89,  total  £2,383,  the  annual  charges 
altogether  were  £407  16s.  8d.,  made  up  of  £104  3s.  interest  on  capital  (£15 
being  allowed  for  house  rent),  £13  7s.  depreciation,  and  £290  6s.  8d.  labour 
for  580  days  at  10s.  per  day  for  eight  hours.  If  incidental  receipts  of 
£28  2s.  9d.  Avere  deducted  from  the  £407  168.  8d.,  there  would  be  left 
£379  I3s.  lid.  against  the  3,135  lb.  butter  produced,  whereas  the  actual 
receipts  for  butter  were  £226  lis  8d.  This  farm  was  thu?  working  at  a  loss, 
and  the  farmer  should  get  at  least  2s.  6d.  per  lb.  for  his  butter  if  he  were  to 
make  his  place  pay. 

It  was  agreed  that  other  farms  in  the  district  would  double  the  above  sum 
with  the  same  or  even  less  labour. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows  j  these  should  reach  the  Editor,  Department  of  Agri- 
culture, Sydney,  not  late  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 


Society. 
Coonamble  P.  and  A.  Association 
Millthorpe  A.,  H..  and  P.  Association 
Lismorc  A.  and  I.  Society 
Tweed  River  A.  Society^.. 


1920. 


Secretary.  Date. 

...  J.  C.  Wilson       ...  Oct.  20 
...  C.  J.  E.  Hawken        „     27 
...  H.  Pritchard       ...Nov.  10,  11 
...  T.  M.  Kennedy  ...     „     24,  25 


1921. 

Albion  Park  A.  and  H.  Association 

Gosford  District  A.  Association  

Kiama  A.  Society...         ...         ...         ...         

Niinbin  A.  and  1.  Society  

Wollongong  A.,  H.,  and  I.  Association  

Oobargo  A,,  P.,  and  H.  Society  

Bhoalhaven  A.  and  H.  Association 

Central  Cumberland  A.  and  H.  Assoc.  (Castle  Hill)... 

Ulladulla  A.  and  H.  Association  (Milton)      

Guyra  P.,  A.,  and  H.  Association         

Blacktown  and  District  A.  Society 

Dapto  A.  and  H.  Society  

Yanco  Irrigation  Area  Agricultural  Society  ... 
Southern  New  England  P.  and  A.  Association  (Uralla) 
Dorrigo  and  Guy  Fawkes  A.  Association 

Mirrool  M.I.A.,  A.  Society  (Griffith) 

Hastings  River  A.  and  H.  Society  (Wanchope) 

Newcastle  A.,  H.,  and  I.  Association 

Nepean  District  A.,  H.,  and  I.  Society  

Tamwortb  P.  and  A.  Association         ...         

Manning  River  A.  and  H.  Association  (Taree) 

Oberon  A.,  H.,  and  P.  Association       ...  

Hunter  River  A.  and  H.  Association  (West  Maitland) 
Berrima  District  A. ,  H.,  and  I.  Society  (Moss  Vale)... 
Camden  A.,  H.,  and  I.  Society  ... 
Bellinger  River  A.  Association  ... 

Mudgee  A.,  P.,  H.,  and  I.  Association  

Olen  Innes  P.  and  A.  Society    ...         

Tumbarumba  and  Upper  Murray  P.  and  A.  Society... 

Taralga  A. ,  P. ,  and  H.  Association      ...         

Gloucester  P.,  A.,  and  H.  Society 

Gonlburn  A.,  P.,  and  H.  Society  ...         

Armidale  and  New  England  P.,  A.,  and  H.  Assocn. ... 

Upper  Hunter  P.  and  A.  Association  ... 

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 

Royal  Agricultural  Society  of  N.S.W. 

Upper  Manning  A.  and  H.  Association  (Wingham)... 

Narrabri  P.,  A.,  and  H.  Association 

Clarence  P.  and  A.  Society  (Grafton)  ...         

W.D.A.  and  H.  Society  (Nabiac)         

Dungog  P.  and  A.  Association  ...         ....         .„ 

Hawkesbnry  District  A.  Association    ... 
Murrumbidgee  P.  and  A.  Association  (Wagga) 


H.  R.  Hobart     . 

..  Jan, 

,  14,  15 

H.  G.  I'arry 

»> 

21,  22 

G.  A.  Somerville. 

•  •     » » 

25,  26 

W.  P.  Stanger     . 

..  Feb 

.    2,3 

W.  J.  Cochrane  , 

■•     », 

3,  4,  5 

T.  Kennelly 

,, 

9,  10 

H.  Ranch 

■  *     , , 

9,  10 

H.  A.  Best 

■     > ) 

11,  12 

R.  F.  Cork 

16,  17 

P.  N.  Stevenson. 

••     )> 

16,  17,  18 

J.  McMurtrie 

*  ■          99 

18,  19 

F.  J.ames 

•  •          f  J 

18,  19 

R.  Tribe 

22,  2S 

H.  W.  Vincent  . 

••          Jl 

22,  2.3,  24 

A.  C.  Newman    . 

•'          J  J 

2.3,  24 

F.  A.  Browne     . 

*  •          J» 

23,  24 

A.  D.  Suters 

»> 

24,  25 

E.  J.  Dann 

91 

24,  25,  26 

C.  H.  Fulton 

25,26 

J.  R.  Wood 

,.  Mar 

.   1,  2,  3 

R.  N.  Stow 

"*     >) 

2,3 

A.  E.  Burcher     ., 

3,4 

E.  H.  Fountain  ., 

,,     ,, 

3,  4,  5 

J.  W.  Kenny      . 

•  •     ij 

3,  4,  5 

A.  E.  Baldock     ., 

'  •     i> 

.3,  4,  5 

J.  F.  Reynolds   ., 

4,5 

E.  J.  Hannan 

»•     >» 

8,  9,  10 

Geo.  A.  Priest    .. 

8,  9.  10 

E.  C.  Cunningham     ,, 

9,  10 

J.  J.  Kearney 

'•     »f 

10,  11 

F.  H.  Chester     .. 

>> 

10,  11 

F.  D.  Hay 

99 

10,  11,  12 

A.  H.  McArthur.. 

•         l> 

15.  16.  17, 
and  18 

R.  C.  Sawkins     .. 

»•          )» 

16,  17 

E.  Weeks 

9' 

16,  17,  18 

H.  M.  Somer 

?» 

21  to  30 

D.  Stewart 

April 

[13,  14 

C.  C.  Baker 

•          99 

13,  14,  15 

L.  C.  Lawson 

9» 

13,  14,  15, 
and  16 

G.  O'Connor 

*          99 

21,22 

W.  H.  Green       .. 

28,  29,  30 

H.  S.  Johnston  .. 

.  May 

12,  13,  14 

A.  F.  D.  White  .. 

•  Aug. 

23,  24,  25 

Printed  and  published  by  WILLIAM  APPLEGATE  GULLICK,  of  Sjdney,  Government  Printer,  and 
Publisher,  of  the  State  of  New  South  Wales,  at  Phillip-street,  Sydney. 


Vol.  XXXI,       Pan  11.  o   #^     ^  NOVEMBER  2,  1920 


^b 


THE 


AGRICULTURAL 
GAZETTE 


OF      .      .> 


NEW   SOUTH   WALES 


Issued  by  Direction  of 

The  Hon.  W.  F.  DUNN,  M.LA., 

Minister  of  Agriculture. 


W.  H.  BROWN,  Editor. 


IPb  Jlttthorits : 
Sydney  :   W.  A.  Gullick,  Government  Printer. 


4697-  h 


1920. 


xxxiv  AgricuUuraL  Gazette  of  N.S.W.  [Nov.  2,  1920. 


i^iffe^ 


PROSPECTUS 

OF 

New  South  Wales  Government  Loan  of  £3,000,000. 

KATE    OF   INTEREST,   SVa   PER   CENT.    PER    ANNUM. 


PRICE  OF  ISSUE  :    PAR.       (Payable  in  Instalments). 

Interest  Payable  1st  June  and  1st  December. 

A  Full  Six  Months'   Interest  will  be  Payable   1st  June,   1921. 

Principal  Repayable  at  Par,  in  Sydney,  1st  December,  1930. 

List  of  Applications  closes  Monday,  3rd  January,  1921. 

The  Government  of  New  South  Wales  offers  for  subscription  a  loan  of 
£3,000,000,  bearing  interest  at  the  rate  of  5%  per  cent,  per  annum,  and  having 
a  currency  of  10  years  from  1st  December,  1920,  a  guarantee  being  given 
that  the  interest  will  be  free  of  both  New  South  Wales  and  Federal  Income 
Taxes. 

The  loan  is  being  raised  under  the  authority  of  the  Act  of  Parliament, 
No.  27  of  1919,  and  is  for  the  purpose  of  providing  funds  to  bo  applied  towards 
the  completion  of  the  North  Coast  Railway,  the  Railways  from  Dubbo  to 
Werris  Creek,  Glenreagh  to  Uorrigo,  and  Canowindra  to  Eugowra,  Hydro- 
Electric  Schemes  for  South-west  Riverina  and  North  Coast,  and  other  Public 
Works  and  Services. 

Applications  for  the  loan  should  be  addressed  to  the  Colonial  Treasurer, 
The  Treasury,  Sydney. 

The  principal  is  payable   in  instalments,  as  follows,  viz.: — 

£25  per  cent,  on  Wednesday,  Ist  December,  1920; 
£25  per  cent,  on  Monday,  3rd  January,  1921; 
£25  per  cent,   on  Tuesday,   1st  February,   1921; 
£25  per  cent,   on  Tuesday,   1st  March,   1921; 

and  will  be  accepted  free  of  exchange. 

Applications  made  after  1st  December,  1920,  must  be  accompanied  by 
interest  at  5%  per  cent,  per  annum,  from  that  date  to  date  of  lodgment  of 
the  first  instalment  of  £25  per  cent.  Any  second,  third,  or  final  instalment 
not  paid  on  its  respeeitve  due  date  must  also  have  interest  to  date  of  payment 
added. 

The  loan  may  be  subscribed  for  either  in  the  form  of  Bonds  or  Funded 
Stock  at  the  option  of  the  subscriber. 

Bonds  or  Stock  may  be  purchased  in  multiples  of  £10. 

Subscribers  for  Funded  Stock  may  have  the  interest  on  their  Stock 
remitted  to  their  Bank  accounts  in  the  country  or  outside  the  State  free  of 
exchange,  but  the  interest  on  the  Bonds  will  be  payable  in  Sydney. 

Forms  of  application  for  the  loan  may  be  obtained  from  the  Registrar 
of  Stock,  The  Treasury,  Sydney;  from  the  Branches  of  the  Government 
Savings  Bank  of  New  South  Wales  throughout  the  State;  and  also  at  all 
Branches  in  the  State  of  the  Bank  of  New  South  Wales  and  the  Commercial 
Banking  Company  of  Sydney,  Limited. 

Deposits  and  instalments  will  be  accepted  at  the  Treasury,  Sydney, 
or  at  any  of  the  Branches  of  the  Banks  named. 
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nised Stock  Exchanges. 
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Safeguard    Your   Orchard  ! 

SPRAYING  MATERIALS 
that  Destroy  Pests. 

ORCHARD     BRAND     ATOMIC    SULPHUR. 

A  readily  soluble  paste  form  of  pure  sulphur  treated 
with  adhesive  materials.  Absolutely  harmless  to 
foliage.  The  safest  and  most  economical  spray  for 
young  vegetation. 

ORCHARD  BRAND  BORDEAUX  PRODUCTS. 

In  paste  or  powder  form.  Both  mix  very  easily,  and 
are  quite  as  efl&cacious  and  much  more  convenient 
than  the  home-made  Bordeaux  Mixture. 

ORCHARD  BRAND   ARSENATE   OF  LEAD. 

Supplied  in  paste  or  powder  form.  Orchard  Brand 
Arsenate  of  Lead  is  absolutely  efl5cient  and  economical. 
You  can  place  absolute  reliance  on  this  Brand  every 
time. 

BuzaCOtt's  "Black   Leaf,    40,"    is   a   deadly   insecticide   (Tobacco 
Extract)  for  the  control  of  woolly  aphis  and  all  other  insects. 

Write  for  our  descriptive  Leaflet  on  Spraying  Materials. 

7-11    Market   Street,  Sydney; 

a.nd   at  41 3-41 S   Adelaide   Str-ee-fc,    Brisbane. 

''Always  ask  for  Buzacott  Gates  and  Fences' 
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Sheep  and  Wool  for  Farmers^ 

CROSS-BREEDING  EXPERIMENTS. 


Results  of  Lamb-raising  Trials. 


J.  WRENFORD  MATHEWS. 

Following  upon  the  report  published  in  the  latter  part  of  last  year  dealing 
Hpecifically  with  the  results  of  the  first  phase  of  the  crossbreeding  experiments 
conducted  by  the  Department — the  results  of  the  second  phase  are  now 
presented  showing  the  lambs  from  the  crossbred  ewes  most  suitable  for  local 
and  export  require meirts. 

It  may  be  explained  that  at  the  outset  these  tests  were  divided  into  two 
sections.  In  the  first  place,  longwool  rams  of  se\eral  breeds  were  ti-ied  on 
3Ierino  ewes  to  ascertain  which  crossbred  provided  the  most  serviceable  wool 
and  mutton  strain.  That  is  the  phase  that  has  already  been  dealt  with.  In 
the  second  place,  rams  of  the  shortwool  group  of  breetls  were  crossed  on  ewes 
of  the  longwool  crosses,  with  the  object  of  obtaining  data  as  to  the  mijst 
desirable  cross  for  the  lamb  market.  The  breeds  used  in  this  latter  con- 
nection were  South  Down,  Shropshire,  and  Dorset  Horn. 

The  farms  at  which  the  investigations  were  conducted  were  the  same  as  in 
the  case  of  the  first  crosses,  namely  Wagga,  Cowra,  and  Bathurst.  As  tiie 
experiments  were  commenced  in  1912  at  the  first,  and  in  1913  at  the  two 
latter  farms,  and  terminated  respectively  in  1918  and  1919,  we  now  have 
available  for  comparison  results  embracing  seven  years'  records  from  each  of 
these  farms.  The  results  afford  a  very  fair  criterion  of  the  potentialities  of 
the  distridts  named  for  this  particular  line  of  sheep-breeding,  more  par- 
ticularly as  they  cover  a  period  having  some  years  much  li(^low  and  others 
much  above  the  average  season, 

A  Word  on  Lamb-raising. 

Before  proceeding  to  analyse  the  results  it  may  be  of  use  to  say  just  a 
word  or  two  on  the  raising  and  marketing  of  lambs  in  New  .South  Wales. 

Lamb  raising  may  be  regarded  as  a  separate  branch  of  the  sheep  industry. 
It  embraces  the  raising  of  a  lamb  whose  body  is  exceptional  on  the  score  of 
early  maturity  and  whose  carcase  will  attain  a  requisite  standard  of  weight 
at  or  before  the  weaning  stage — about  the  age  of  o  months.  It  is  well 
within  the  practice  of  the  small  wheat  and  sheep  farmer,  and  it  is  a  form 
of  production  in  which  he  may  most  profitably  specialise.  Lamb's  flesh 
averages  from  l|d.  to  2d.  per  lb.  more  than  ordinary'  trade  mutton,  provided 
it  is  bred  on  the  right  lines  and  is  marketed  in  [)rime  condition. 
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There  are  many  who  are  anxious  to  cater  for  this  demand,  but  it  would 
seem  that  few  are  seized  with  its  special  requirements. 

The  lamb's  carcase  for  export  should  weigh  from  33  to  40  lb.  It  should 
be  plump,  well  rounded,  with  the  flesh  equally  distributed  as  far  as  possible 
over  all  parts.  Frequently  first-cross  sheep  are  marketed  with  the  object  of 
catering  for  this  s,pecial  demand,  but  it  may  be  again  pointed  out  that 
animals  bred  on  those  lines  only  partially  fill  the  requirements  of  the  trade. 

Generally,  the  Australian-bred  product  is  i-ecognised  abroad  as  "  firsts," 
"  seconds,"  and  "  thirds,"  due  regard  for  shape  and  quality  being  had  in  each 
case.  Lambs  scaling  from  33  to  38  lb.,  with  an  average  weight  of  35  lb., 
are  regarded  as  first  grade  ;  those  from  28  to  33  lb.,  averaging  30  lb., 
constitute  the  second  grade,  and  those  from  26  to  28  lb.  are  known  as  third 
grades.  Sometimes  first  grades  are  classed  into  "heavy"  and  "light,"  from 
38  to  44  lb.  being  classed  as  heavy  firsts — quality  and  shape,  of  course,  being 
duly  regarded. 

From  the  results  which  have  been  obtained  it  has  been  observed  that 
first  crosses  of  longwools  x  Merinos  usually  scale  from  28  to  30  lb.  dressed 
weight,  unless,  of  course,  the  season  is  an  exceptional  one.  It  is  thei^efore 
obvious  that  under  average  normal  conditions  the  best  interests  of  the  lamb 
trade  are  not  being  conserved  if  these  first  crosses  are  marketed  as  suckers. 
Opinions  of  experts,  both  in  Australia  and  abroad,  have  been  sought  during 
the  conduct  of  the  trials,  and  they  all  agree  that  first  crosses  are  too  long 
and  slender,  and  lack  the  compactness,  plumpness,  and  finish  of  second 
crosses.  Usually  they  were  classed  as  third  grades.  It  is  to  ascertain 
which  of  the  shortwool  breeds  is  most  suitable  for  the  production  of  the 
best  class  of  lamb,  and  incidentally  in  the  hope  that  it  may  be  possible  to 
place  this  branch  of  the  wool  and  mutton  industry  on  a  better  footing,  that 
these  tiials  have  been  conducted. 

Districts  where  Lamb-raising  may  be  Profitable. 

It  must  not  be  imagined  that  all  districts  of  New  South  Wales  are 
suitable  for  lamb-raising.  Special  conditions  are  required  to  ensure  success, 
climate  and  rainfall  playing  the  most  important  parts.  The  climate  must 
be  cool  and  the  rainfall  distributed  throughout  the  year  to  ensure  a 
sufficiency  of  food  that  will  maintain  the  lamb  in  a  natural  state  of 
development  from  the  time  it  is  dropped  until  it  reaches  the  marketable 
stage.  The  provision  of  a  proper  food  supply  in  the  way  of  fodder  crops 
will  ensure  success,  but  little  can  be  achieved  in  this  connection  unless  the 
rainfall  be  favourable. 

The  operations,  too,  will  require  to  be  co-ordinated  with  the  natural 
breeding  iQstincts  of  the  ewe.  The  ewes  will  require  to  be  mated  at  such 
time  as  will  ensure  the  lambs  being  dropped  in  the  autumn  and  marketed  in 
the  spring.  For  such  ideal  conditions  we  must  look  to  those  regions  where 
rain  begins  in  the  autumn  and  falls  intermittently  throughout  the  winter 
and  spring.  It  is  interesting  to  note  that  it  is  in  those  districts  where 
wheat-growing  can  be  most   successfully   and   profitably  undertaken    that 
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lamb-raising  is  most  practicable.  Other  localities  aflfbrd  similar  facilities  in 
a  measure ;  but,  broadly  speaking,  it  is  within  the  south-eastern  portion  of 
the  State  that  the  conditions  are  most  favourable. 

Distance  from  railway  and  facilities  for  transport  are  also  factors  which 
must  be  taken  into  account  as  contributing  to  the  success  or  otherwise  of  a 
lamb-raising  venture.  Once  sepai-ated  from  their  mothers,  lambs  naturally 
waste  and  decrease  in  weight,  and  it  is  essential  that  as  little  time  as  possible 
should  be  lost  bet>vt;fn  weaning  and  killing.  Hence,  promptness  of  despatch 
is  essential,  but  it  is  also  obvious  that  in  order  to  retain  weight  and 
succulence  slaughtering  should  take  place  as  near  to  the  place  of  abode  as 
circumstances  and  transport  facilities  will  permit. 

In  this  report,  in  addition  to  the  live  weights  of  the  lambs  of  different 
crosses  and  their  values,  the  loss  of  weight  incurred  in  forwarding  the  lambs 
to  Sjdney  from  the  several  farms  is  shown. 

Lambing  Results  Irom  the  Various  Classes. 

Records  were  also  kept  at  each  farm  of  the  breeding  propensities  of  the 
ewes  of  the  various  crosses,  percentage  of  lambs  marked,  number  of  ewes 
assisted,  and  number  of  deaths  at  or  during  parturition  as  the  result  of  ewes 
having  been  mated  with  rams  of  the  different  shortwool  breeds. 

The  average  behaviour  of  each  cross  in  each  respect  throughout  the  seven 
years  is  presented  in  the  tables  which  follow,  the  results  trom  the  three 
farms  being  shown  first  separately,  and  then  as  a  combined  average. 

Wagga  Experiment  Farm  Averages,  1912  to  1918  (inclusive). 


Breed  of  Lambs. 

Per- 
centage 
of  Rams 
.  used. 

Number 
of  Ewes 
Mated. 

Per- 
centage 

of 
Lambn. 

Ewes 
Assuted. 

Deaths  of  Ewes  at  Lambing  Time. 

Before.             At.       1        After. 

South  Down  x  Lincoln- 
Merino,  DjLjM 

Sou  th  Down  X  Leicester- 
Merino,  DjLjM 

South  Down   x   Border 
Leic. -Merino,   DjLjM 

Shropshire    x    Lincoln- 
Merino,  DoLi-Vl 

Shropshire  x  Lnicester- 
Merino,  DoLjM 

3 

3 
3 

3 
3 
3 

3 
3 
3 

122 
121 
183 

125 
124 
192 

112 
130 
198 

77-8 
85-1 
87-9 

68 
83 
99-9 

97-3 
62-3 
73-7 

2  or  1-6  % 
lor    -8,, 
lor    -5,, 

3  or  2-3  „ 
2  or  1-6  „ 

5  or  24 ,, 

2  or  1  -8  „ 

4  or  3     „ 

6  or  3     „ 

lor -8% 
lor -5% 

5or49%       

8  or  6-6  „       

9  or  4-8  „       

lor    -8,,     ]  or -8% 

1 

Shropshire     x     Border 
Leic.  -M  erino,   DjLgM 

Dorset  Horn  x  Lincoln- 
Merino,  DjLjM 

Dorset  Horn  X  Leicester- 
Merino,  D5L0M 

Dorset  Horn  x  Border 
Leic. -Merino,  DjLsM 



2ori     „       

8  or  7-5,,       

3  or  2-3  „        ...... 

8  or  4     ,,     lor -5% 

From  the  standpoint  of  virility  there  is  little  to  choose  between  the  rams 
of  the  three  breeds.  The  South  Downs  and  Sliropshires  are  about  equal  in 
the  percentage  of  lambs  dropped  by  the^ three  groups  of  ewes  collectively, 
while  the  Dorset  Horn  is  at  a  slight  disadvantage. 
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Similarly,  comparing  the  ewes  of  the  three  different  crosses  which  wc-re 
mated  with  the  three  different  breeds  of  rams  we  find  that  the  Border 
Leicester  cross  heads  the  list,  with  the  Lincoln  second,  and  the  Leicester  in 
the  third  position.  The  percentages  of  ewes  assisted  indicate  that  the  Dorset 
Horn  crossbred  lambs  are  most  difficult  of  parturition,  and  the  Shropsliire 
lambs  next,  while  the  deaths  were  most  numerous  where  South  Down  rams 
had  been  used  and  least  so  where  Shropshire  rams. 

We  may  now  look  at  the  records  tabulated  in  these  connections  for  the 
Cowra  Farm. 

Cowra  Experiment  Farm  Averages,  1913  to  1919  (inclusive). 


Breed  of 
Lambs. 


Percent- 
age of 
Rams 
used. 


No.  of 
Ewe* 
Mated. 


Percent- 
age of 
Lambs. 


Ewes 
Assisted. 


Deaths  of  Ewes  at  Lainbinr  Time. 


Before. 


After. 


D,L,M 
D,L.M 
D,LsM 

DjL,M 
DjL,M 
DjLjM 

D»L,M 
DjLo.M 


2-5 
2-5 
2-5 

2 
2 
2 

2 
2 

2 


189 

66- 1 

205 

60-6 

13S 

80-4 

205 

72-6 

202 

69-8 

151 

84-7 

198 

64-6 

210 

72-3 

140 

84-2 

2  or  1  %   I    4  or  2  % 
1  or  "6  ,, 


1  or  -5  / 


2  or  18% 
2orr'6% 


1  or  -5  % 
4  or  2  „ 
3  or  2  ., 

2  or  1-8,, 

3  or  1-5,, 
5  or  3  6  „ 


1  or  -5  % 


1  or  -5  % 
1  or  -6  „ 

1  or  -9  ,, 

2  or  1   ,, 
2orl-6„ 


1  or  -4  % 


3  or  1-5% 
1  or  •() , , 


lor -7% 


The  results  again  show  little  disparity  as  to  the  rams.  The  Shropshire  th's 
time  heads  the  list  with  the  best  lambing,  and  the  Dorset  Horn  comes  second 

Tracing  the  breeding  propensities  of  the  ewes,  we  again  find  the  Border 
Leicester  cross  at  the  head  of  the  list  with  a  substantial  advantage  in  the 
percentage  of  lambs  marked. 

The  number  of  ewes  assisted  at  this  farm  was  practically  negligible,  but 
the  figures  reveal  a  greater  mortality  at  lambing  time,  and  here  the  Dorset 
Horn  is  seen  to  disadvantage. 


Bathurst  Experiment  Farm  Averages,  1913  to  1919  (inclusive). 


Breed  of 

Per- 

cent.age 

of  Rams 

used. 

/ 

Kumber 
of  Ewes 
Mated. 

Per- 

cent»ge 
of  Lambs. 

Ewes 

Assisted, 

Deaths  of  Ewes  at  Lambing  Time. 

Lambs. 

Before. 

At. 

After. 

DjLjM 

D1L3M 

DjLjM 
DaUM 
DjLgM 

D5L3M 

2-5           101 

2-5            91 
2-5           100 

2-5      1     100 
2-5            97 
2-5           103 

2  5            99 
2-5            95 
2-5      j     104 

84 
92 
92 

90 
76 
70 

87 
93 
81 

1  or  1% 

4  or  4'4  ,, 

5  or  5  , , 

4  or  4,, 

3  or  3,, 

4  or  4,, 

7  or  7% 
9  or  9  4,, 
14  or  13-9,, 

2  "or  2% 

3  or  3  „ 
2or  2„ 
lor  1,, 

4  or  4  ,, 
3  or  3., 

6  or  5'7,, 

lor  1% 

1  or  1% 

2  or  2% 

1  or'i^, 

1  or"l% 
1  or  1  „ 
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On  comparing  the  percentage  of  lambs  by  the  different  rams  as  formerly, 
we  observe  the  relative  positions  to  have  changed.  At  this  farm  the  South 
Down  is  ahead  of  the  other  two,  with  the  Dorset  Horn  next,  and  the  Shrop- 
shire in  third  place. 

The  percentage  of  lambs  dropped  for  each  cross  is  higher  in  the  case  of 
this  farm  than  at  the  other  two,  and  little  difFerence  is  shown  between  the 
percentages  from  the  different  groups.  Contrary  to  previous  results,  the 
Border  Leicester  cross  ewes  were  behind  the  other  two. 

The  number  of  ewes  assisted  at  parturition  was  in  direct  contrast  to  the 
figures  recorded  at  the  other  farms — the  Border  Leicester  cross  ewes  showing 
to  greatest  disadvantage.  While  the  peiueulage  of  lauiUs  was  greaLer,  the 
mortality  at  lambing  time  was  also  heavier,  the  Dorset  Horn  cross  having 
the  worst  recorri  in  this  respect. 

In  the  next  table  the  figures  for  all  three  farms  are  brought  together  and 
averaged. 

Table  I. — Combined  Averages  of  Lambing  Results  at  Wagga,  Cowra, 
and  Bathurst  Experiment  Farms. 


i 

Breed  of 

No.  of 
Kwe« 
Mated. 

HercentAge 
of  Lambs. 

As>-isie«l. 

Deathti  of  Kwe^  at  Lambinj; 
Time 

Mortality 

I'ercentage 

in  Kwes. 

Lambs. 

Before. 

At. 

After. 

D,L,M 

DjLiM 
D,L2M 

DsLjM 
DsUM 
DjLjM 

412 
417 
421 

430 
423 
446 

409 
435 
442 

75-9 
79-2 
86-7 

76-8 
•  76-2 

■     84-8 

82-9 
75-8 
79-6 

5  or  1-2  % 

5  or  1-2  „ 

6  or  1-4  „ 

7  or  1-6  „ 
6  or  1-4  „ 
9  or  2-1  „ 

11  or  2-6  „ 
13  or  3  0,, 

22  or  5-0  „ 

f 

2 

4 
6 
5 

6 

6 

12 

6 

N 

9 

I 
2 
3 

10 

6 

12 

"i 

1 
3 
1 

1 
3 

2-4 
21 

2-8 

1-4 
2-6 
2  0 

3-9 
30 

6-1 

The  main  points  in  this  table  are  :  (1)  the  percentage  of  lambs  by  the  rams 
of  the  three  breeds,  and  (2)  the  number  of  lambs  dropped  by  the  three  strains 
of  ewes  collectively. 

Dealing  with  the  prepotency  of  the  rams  first,  the  figures  indicate  that  the 
South  Down  rams  left  the  largest  percentage  of  lambs,  approximately  80  per 
cent,  over  the  three  groups  of  ewes,  the  Dorset  Horn  rams  next  with  approxi- 
mately 7fi  per  cent.,  and  the  Shropshire  rams  third  with  approximately  74 
per  cent. 

On  the  average,  about  2-5  per  cent,  of  rams  was  employed  throughout,  so 
that  the  individuality  of  any  one  ram  did  not  exert  an  undue  influence  on 
the  proportion  of  lambs  dropped  by  either  of  the  thiee  groups  of  ewes.  If 
by  chance  one  individual  happened  to  prove  more  prepotent  than  the  other, 
any  such  individuality  would  be  balanced  by  the  averages,  seeing  that  these 
figures  have  been  taken  from  the  consolidated  averages  from  all  three  farms 
over  a  number  of  years. 
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Turning  to  the  other  aspect  of  the  table,  it  will  be  observed  that  the 
Border  Leicester  x  Merino  ewes  gave  the  largest  percentage  of  lambs,  approxi- 
mately 83  per  cent.  The  Lincoln  x  Merino  ewes  came  next  with  a 
percentage  of  a'Dout  78,  and  the  Leicester  x  Merino  last  with  approximately 
77  per  cent. 

As  the  records  have  been  taken  over  an  extended  period,  embracing  seasons 
above  and  below  normal,  and  every  care  has  been  taken  to  secure  as  high  an 
increase  of  lambs  as  circumstances  would  permit,  the  results  afford  a  vt-ry 
fair  indication  of  the  percentage  of  lambs  that  may  reasonably  be  expected 
under  such  conditions.  Even  with  the  figures  before  us  we  would  not  like  to 
go  so  far  as  to  say  that  any  oiie  strain  of  ewe  was  a  more  ready  breeder  than 
the  others,  but  from  the  results  we  may  safely  deduce  that  the  Border 
Leicester  cross  ewe  has  given  ample  proof  of  its  natural  propensity  to  yield  a 
fair  increase  under  the  conditions  outlined. 

The  number  and  percentage  of  ewes  assisted  at  parturition  a,nd  of  those 
dying  at  lambing  time  after  service  by  the  three  diflferent  breeds  of  rams 
may  be  gathered  from  the  foUosving  summary,  which  includes  ewes  from  all 
three  groups : — 


Ram. 

Numb  r  of 
Ewes  .Mated. 

Ewea  AasiHted                            Deaths. 

1 

Di                  1,260 
Dj                  1,299 
Ds                1,286 

16  or  1'2  per  cent.  ... 
22  or  1-7       „ 
46  or  3-5      „ 

31  or  2"4  per  cent. 
26  or  2 
56  or  4-3 

Taking  the  o'her  point  of  view — the  strain  of  ewe  that  most  required 
assistance  at  parturition  and  of  which  most  died  during  lambing,  as  a  result  of 
mating  with  the  thr^-e  breeds  of  rams — the  figures  can  be  summarised  thus  : — 


strain  of 
Ewe. 

Number  of 
K\ve8   Mated. 

Ewes  Assisted. 

Deaths, 

L2M 

1,251     !  23  or  1-8  per  cent   ... 
1,275       24  or  1-9       „ 
1,309       37  or  2-8       ,, 

32  or  2'5  per  cent. 

33  or  2-6       „ 
48  or  3-7       „ 

The  results,  however,  cannot  be  decided  on  one  point  alone ;  they  will 
require  to  be  worked  out  in  their  entirety.  We  must  consider  the  body 
weight  of  the  lamb  and  the  market  value  of  the  carcase  before  arriving  at  a 
definite  conclusion. 

The  Development  of  the  Lambs. 

The  weights  of  the  lambs  of  each  cross  were  taken  each  month  until  five 
months  old.  and  the  next  series  of  tables  gives  the  average  of  each  cross  at 
each  farm.     We  begin  with  Wagga  Experiment  Farm  again. 
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Wagga 

Ex  peri 

ment  Farm 

— 1913  to  1918  (inclusive) — Average  Weights. 

Breed  of 
Lambs. 

Number 

First 
Weighing. 

Second 
Weighing. 

Third 
Weighing. 

Fourth 
Weighing. 

Average  Increase 
afier  First 
Weighing. 

lb.     oz. 

lb.     oz 

lb.     oz. 

lb.     oz. 

11>.      oz. 

DiLiM 

73 

•29       0 

42       7 

56      8 

69     15 

13     10 

D1L2M 

97 

28      8 

40       9 

54       5 

66     13 

12       2 

D.LjM 

133 

33       4 

44       9 

57     13 

70      4 

12       5 

D2L1M 

67 

30      0 

40    .12 

54      7 

67       2 

12       6 

DzLoM 

93 

29       9 

41     15 

53      8 

68      5 

12     14 

D2L3M 

163 

30      9 

43      8 

57     15 

7-2     10 

14       3 

D5L1M 

84 

32      6 

45       4 

59      9 

72      2 

13       4 

D5L2M 

/  / 

34      2 

47       6 

62     13 

78      0 

14     10 

DsLsM 

1-23 

35     11 

49     15 

64     13 

79     13 

14     11 

The  ewes  were  mated  during  the  first  and  second  week  in  December,  and 
the  lambs  mai-ked  about  the  second  and  third  veek  in  July,  when  the 
first  weighing  was  taken.  The  rams  were  run  with  the  ewes  about  eight 
weeks. 

The  two  factors  most  noticeable  are  the  increase  in  weight  of  the  lambs  by 
the  Dorset  Horn  rams  and  the  higher  averages  recorded  by  the  lambs  from 
Border  Leicester  x  Merino  ewes. 


Cowra  Experiment  Farm,  1913  to  1918  (inclusive) — Average  Weights. 


Breed  of 
Lamlis. 


First 
Weighing. 


Second 
Weighing, 


Third 
Weighing. 


Fourth 
Weighing. 


Average  Increase 
after  First 
Weijihing. 


lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

f)Z. 

DjL.M 

102 

29 

14 

41 

10 

55 

3 

61 

1 

10 

11 

D1L2M 

107 

28 

15   , 

40 

9 

54 

1 

62 

3 

11 

1 

DjLaM 

83 

28 

1 

40 

9 

53 

S 

63 

13 

11 

4 

DjLiM 

130 

26 

8 

38 

6 

51 

1.-) 

60 

0 

11 

0 

D.2L2M 

110 

29 

11 

38 

14 

54 

0 

59 

12 

lU 

0 

D2L3M 

105 

28 

5 

38 

8 

55 

14 

62 

•} 

11 

4 

DjLiM 

108 

30 

15 

41 

7 

57 

1 

64 

1 

11 

0 

DsLoM 

108 

31 

12 

43 

/ 

59 

10 

66 

9 

11 

9 

D^LsM 

89 

30 

0 

44 

14 

59 

1 

68 

7 

12 

13 

During  1913-14  the  sheep  were  mated  in  November  and  December. 
but  only  11  per  cent,  of  lambs  was  recorded  in  1913  and  37  per  cent,  in 
1914.  The  mating  period  was  then  altered  to  Januaiy  and  Febi-uary,  with 
the  result  that  the  average  increase  improved.  The  lambs  were  marked, 
usually  about  the  1st  July,  and  the  monthly  weiL'hings  usually  commenced 
with  the  performance  of  that  operation.  The  outstanding  feature  of  the-e 
results  is  again  the  increased  weights  recorded  for  lambs  by  Dor.'^et  Horn 
rams  and  for  Border  Leicester  x  Merino  ewes,  though  the  difference  is  liaidly 
so  pronounced  as  at  Wagga. 
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Bathijrst  Experiment  Farm,  1913  to  1919  (inclusive) — Average  Weights. 


Bree'l  of 
Lambs. 

No. 

First 
Weighing. 

Second 
Weighing. 

Third 
Weighing. 

Fourth 
Weighing. 

Average  Increase 

aftu- 
First  Weighug. 

1),L,M 

.   D,L,VI 

DiL,M 

81 
85 
90 

lb.      oz. 
29       7 
29     13 
29      8 

lb.     OZ. 

41  6 

42  2 

43  9 

lb.    OZ. 

55  11 

56  14 

57  5 

lb.      oz. 
65      3 
65      9 
68      5 

lb.     OK. 
11      14 

11  14 

12  13 

DjLiM 
DjLoM 

89 
74 
69 

28     10 
27      9 
27     15 

42      0 
42      8 
41       3 

56      2 
56      2 
55      0 

65      1 

67  5 

68  0 

13      2 
13      4 
12     11 

81 
87 
84 

31      4 
31       7 

29      8 

45      6 
45      5 
42     14 

61       0 
60      8 
58      1 

71       1 
71       1 
69     13 

13      4 
13      3 

13      7 

The  period  of  mating  in  thi.s  ca.se  occupied  about  six  weeks,  dating  from 
the  middle  of  January.  The  Iambs  were  marked  about  the  last  week  in 
July,  and  the  later  mating  period  was  the  probable  consequence  of  the 
higher  percentage  of  Iambs  recorded  for  all  breeds  at  this  time.  The  Dorset 
Horn  rams  once  more  headed  the  list  with  the  greatest  gain. 


Table  II — Combined  Averages  of  Monthly  Weighings  at  Wagga, 
,  Cowra,  and  Bathur^t  Experiment  Farms. 


Breed  of 
LAinbs. 

No. 

First 
Weighing. 

Second 
Weighing. 

Third 
Weighing. 

Fourth 
Weighing. 

Average  Increase 

after 
First  Weighing. 

DiL,M 
D,UM 

256 
289 
306 

lb.    oz. 

29      7 
29     11 
.30     1 1 

lb.    oz. 
41       9 
41       .'i 
43       2 

lb.    on 

55  1 1 

?<5      2 

56  7 

lb.    oz. 
65      0 
64     13 

68      0 

lb.      OK. 
11      14 

11  11 

12  7 

DoLiM 
D,LaM 
DjLsM 

286 
277 
337 

28  0 

29  3 
26     10 

40       0 

40  6 

41  7 

.53     13 
54       6 
57      2 

63  3 

64  10 
68      0 

11     11 
11     13 
13     12 

DeUM 

273 
272 
306 

31  15 

32  5 
32      ,) 

43     11 
4.')       9 
46       8 

59  0 

60  13 

61  4 

68      9 
71       4 
73     12 

12      3 

12  15 

13  13 

The  results  show  a  marked  consistency  in  respect  of  both  ewes  and  rams. 
The  Dorset  Horn  breed  of  ram  outstrips  both  the  others  in  respect  of  body 
weight  from  all  strains  of  ewes,  while  the  Border  Leicester  x  Merino  ewe  is 
again  on  top  when  compared  separately  with  each  breed  of  ram  at  the  final 
weighing. 

Taking  the  rate  of  development  from  the  three  groups  of  ewes  conjointly, 
we  find  that  the  Dorset  Horn  ram  is  practically  lib.  more  rapid  in  develop- 
ment than  the  South  Down,  and  9  oz.  quicker  than  the  .Shropshire.  These 
results  are  in  entire  agreement  with  the  physical  characters  of  the  breeds 
f'mployed. 
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What  now  remains  to  be  proved  is  whether  the  heavier  body  and  coarser 
flesh  of  the  Dorset  Horn  crosses  are  as  valuable  in  the  aggregate  as  tfie  lighter 
carcase  but  superior  flesh  of  the  South  Down,  or  whether  the  Sliropshire 
is  more  valuable  than  either.  For  this  information  readers  must  be  referred 
to  further  tables  giving  the  weights  of  the  diflerent  crosses  at  the  time  of 
marketing,  and  also  the  prices  which  they  fetched.  That  phase  of  the  investi- 
gation will  form  a  separate  part  of  this  article  for  next  month.  Meantime 
the  accompanying  graphs  illustrate  the  monthly  development  of  the  various 
combinations. 

{To  be  continued.) 


A  Co-operative  Sheep  Dip. 

Co-oPERATiVELV-owNEiJ  sheep  dips  are  fairly  common  in  Victoria,  but  one 
started  in  South  Australia  in  1917  by  the  Riverton  branch  of  the  Agricultural 
Bureau  has  interest  for  members  of  the  Bureau  in  New  South  Wales. 

The  dip  was  financed  by  floating  shares  at  £\  each,  the  minimum  sub- 
scription being  £\  and  the  maximum  £5.  Approval  was  obtained  for  the 
erection  of  the  dip  on  a  Government  water  reserve,  which  was  proclaimed  a 
reserve  for  the  puipose,  without  rent  to  the  society.  The  plans  for  the 
construction  of  th,e  dip  were  supplied  by  the  Department  of  Agriculture, 
and  the  total  cost  of  erection  was  £109  8s. 

The  management,  is  vested  in  a  committee  of  iiine,  including  secretary'and 
managei-.  The  manager  prepares  the  dip,  assists  in  the  dipping,  and  notifies 
owners  when  to  bring  their  sheep  in  ;  and  he  is  paid  according  to  the  time 
he  is  employed.  The  company  supplies  the  dipping  solution,  and  the  owners 
of  the  sheep  supply  the  labour,  it  being  customary  for  owners  to  assist  each 
other.  Members  are  charged  one  penny  per  head,  and  non-members  £1  for 
the  first  hundred,  and  12s.  Gd.  for  each  additional  hundred. 

In  the  first  year,  1917-18,  as  a  result  of  dipping  6,726  sheep,  the  credit 
balance  at  the  end  of  the  season  was  £3  Is.  4d.  In  1918-19,  15,680  sheep 
were  dipped,  and  the  balance  was  £20.  In  1919-20,  14,441  sheep  were 
dipped,  and  the  credit  balance  was  £60. 

At  the  outset  the  schc^me  n:et  with  considerable  opposition  from  some  local 
farmers  who  declared  they  could  dip  more  cheaply  privately  ;  but  at  a  later 
stage  these  farmers  applied  for  and  obtained  permission  to  use  the  dip. 

After  interest  at  current  rates  has  been  paid  to  subscribers,  a  refund  to 
members,  on  the  basis  of  the  number  of  sheep  dipped,  will  materially  reduce 
the  actual  cost  of  dipping. — C.  C.  Crane,  Organising  Inspector  of  Agricultural 
Bureau. 


Basic  Super  and  Superphosphate. 

The  difference  between  superphosphate  and  basic  super  lies  in  the  greater 
solubility  and  consequently  more  rapid  action  of  the  former.  Both  sub- 
stances contain  considerable  quantities  of  lime  in  the  form  of  phosphate  of 
lime  and  sulphate  of  lime.  Basic  super  will  probably  be  found  more  bene- 
ficial on  soils  inclined  to  be  sour.  If  it  is  desired  to  combine  the  rapid  action 
of  the  superphosphate  with  the  more  lasting  effects  of  the  basic  super,  the 
two  can  hie  mixed. — F.  B.  Guthrie. 
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Grading  New  South  Wales  Wheats^ 

The  Proposed  Standards. 


E.  HARRIS,  Executive  Membei;  and  Secretary,  Wheat  Grading  Committee. 

With  the  change  from  handling  wheat  in  sacks  to  bandUng  it  in  bulk,  the 
necessity  arises  of  introducing  a  proper  method  of  grading  wheat  on  class, 
quality  and  condition,  such  as  is  done  in  other  great  wheat-producing  countries. 
In  the  July,  1919,  issue  of  the  Agricultural  Gazette,  under  the  head  of 
"  Wheat  Grading  in  America/'  the  writer  described  the  classifications  and 
methods  in  operation  in  Canada  and  the  United  States.  For  the  purpose  of 
carrying  out  the  preliminary  investigations  and  advising  the  Government, 
the  following  have  been  appointed  as  a  Wheat  Grading  Committee: — Messrs. 
Geo.  Valder,  T.  Wise,  F.  A  Crago,  M.  McLeod,  A.  K.  Trethowan,  F.  J. 
Wallis,  G.  W.  Walker,  J.  S.  Cameron,  W.  A.  McRitchie,  E.  Field,  J.  Fitz- 
patrick,  and  E.  Harris. 

At  the  last  meeting  of  this  committee  the  writer  proposed  certain  standards 
of  grading  as  a  basis  for  discussion,  and  this  proposal  is  being  put  before 
various  interests  concerned  by  members  of  the  committee.  Details  of  these 
proposed  standards  are  now  published  for  the  purpose  of  inviting  criticism 
and  suggestions  from  farmers  and  others  interested.      They  are  as  follows  : — 

Class  1.  Australian  Hard  Red  Wheat. — This  class  to  include  wheat  of 
varieties  Cedar  and  Marquis. 

Class  2.  Australian  Hard  White  Wheat. — This  class  to  include  wheat  of 
varieties  Comeback,  Bobs,  and  Hard  Federation. 

Class  3.  Australian  White  Wheat. — This  class  to  include  wheat  of  varieties 
John  Brown,  Haynes'  Blue  Stem,  Florence,  Rymer,  Bunyip,  Marshall's  No.  3, 
Sunset,  Thew,  Purple  Straw,  Zealand,  Yandilla  King,  Bomen,  Firbank, 
Cleveland,  Federation,  Steinwedel,  and  Warren. 

Therfe  are,  no  doubt,  other  varieties  of  wheat  containing  similar 
characteristics  to  the  foregoing  ;  each  of  these  would  have  to  be  included  in 
the  class  to  which  it  belonged.  Each  of  these  classes  is  divisible  into  five 
grades,  and  the  No.  1  grade  is  so  arranged  as  to  include  wheat  which  would 
come  within  the  fair  average  quality  grade  that  has  obtained  during  the 
past  ten  years.     Following  are  the  requirements  of  each  grade  : — 

Premium  A\. — Minimum  test  weight  per  bushel,  65  lb.  ;  maximum  moisture 
content,  12*5  per  cent.;  maximum  percentage  of  damaged  kernels,  2  per  cent. 

Premium  B. — Minimum  test  weight  per  bushel,  63  lb. ;  maximum  moisture 
content,  13  per  cent. ;  maximum  percentage  of  damaged  kernels,  2  per  cent. 

No.  1  Grade. — Minimum  test  weight  per  bushel,  601b.  ;  maximum  moisture 
content,  1 3  per  cent. ;  maximum  percentage  of  damaged  kernels,  3  per  cent. 
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No.  2  Grade. — Minimum  test  weight  per  bushel,  58  lb. ;  maximum  moisture 
content,  135  percent^.;  maximum  percentage  of  damaged  kernels,  4  percent. 

No.  3  Grade. — Minimum  test  weight  per  bushel,  56  lb. ;  maximum  moisture 
content,  13-5  per  cent.  ;  maximum  percentage  of  damaged  kernels,  7  per  cent. 

"Wheat  of  the  five  grades  of  each  class  must  be  sound,  cool,  and  sweet,  free 
from  live  weevil  or  other  insects  injurious  to  stored  grain,  and  any  commercially 
objectionable  odour.  Wheat  of  grades  Premium  A,  Premium  IJ,  and  No.  I 
must  also  be  bright  in  appearance.  As  explained  above,  most  of  our  shipping 
wheat  would  come  under  the  description  of  "No.  1  Australian  White  Wheat. 

Setting  the  Grades. 

It  is  just  as  important  to  see  that  a  representative  sample  of  the  grain  to 
be  tested  is  taken  as  to  test  the  grain  to  determine  the  grade  to  which  it  is 
to  be  allotted.  Samples  of  1  or  2  oz.  in  weight  are  of  no  use  for  this 
purpose,  and  nnder  the  proposed  grading  system  it  will  be  specified  that 
samples  .shall  be  at  least  4  lb.  in  weight,  and  fhall  be  truly  representative  of 
the  bulk  of  the  parcel  to  be  tested.  Should  there  be  any  reason  to  suspect 
that  the  moisture  content  is  higher  than  that  allowed,  a  sample  of  at  least 
IJ  lb.  shall  be  enclosed  in  a  clean,  air-tight  container,  for  the  purpose  of 
having  the  moisture  content  ascertained  by  a  moisture  tester. 

Wheat  which  when  freed  from  dockage  contains  more  than  10  per  cent,  of 
other  grain  will  not  be  entitled  to  a  grading  as  wheat.  The  dockage  shall  be 
determined  by  means  of  sieves  or  other  approved  mechanical  means,  and  if  it 
exceeds  1  per  cent,  of  the  whole,  such  percentage  shall  be  deducted  from  the 
weight  of  the  grain.  Dockage  shall  mean  sand,  diit,  weed  seeds,  weed  stems, 
chafi",  straw,  grain  other  than  wheat,  and  any  other  material  whicli  can  be 
removed  readily  from  the  wheat  by  use  of  appropriate  sieves  or  other  approved 
mechanical  means,  and  shall  be  calculated  in  terms  of  percentage  based  on  the 
total  weight  of  the  grain,  including  dockage.  If  less  than  1  per  cent.,  the 
dockage  shall  be  ignored.     A  fraction  of  a  percentum  shall  also  be  ignored. 

The  test  weight  per  bushel  shall  be  determined  by  an  approved  testing 
apparatus,  and  the  method  of  use  is  to  be  approved  and  described. 


Modern  Farm  Practice. 

"W  HAT  has  the  farmer  learned  in  these  fifty  years  .  .  .  ?  He  has 
learned  that  the  soil  is  not  a  sullen,  lifeless  thing,  only  iiseful  as  a  standing 
place  for  his  crops,  but  that  it  is  rather  to  be  likened  to  a  farm  animal  and 
valued  accordingly.  .  .  .  Practically  all  that  we  know  i-egarding  the 
bacterial  life  of  the  soil  is  a  harvest  of  the  last  fifty  years.  The  formation  of 
humus  in  the  soil,  the  solution  of  plant  food  from  the  soil  minerals,  the 
conversion  of  nitrogenous  materials  into  forms  which  the  ci'op  can  utilise, 
and  the  gathering  of  free  nitrogen  from  the  air — these  are  the  great 
functions  of  the  soil  bacteria.  Much  remains  to  be  learned  of  their  nature 
and  their  needs  ....  but  what  we  know  already  is  coming  into 
common  farm  knowledge  and  having  its  effect  on  larm  practice. — Dr.  E.  H. 
.Jeitkins,  Connecticut,  U.S.A. 


Nov.  2,  1920.]  Agricultural  Gazette  of  N,S.W,  773 


The  Culture  of  Sugar  Cane   in 
New  South  Wales^ 


A.  H.  HAYWOOD,  Manager,  WoUongbar  Experiment  Farm. 

It  has  so  long  been  accepted  as  a  sine  qua  non  of  sugar  cane-growing  in 
New  South  Wales  that  the  area  should  be  on  the  decline,  that  it  is  quite 
refreshing  to  find  an  increased  interest  in  the  crop  and  in  certain  quarters 
a  confidence  that  some  of  the  ground  lost  in  the  last  decade  is  likely  to  be  re- 
occupied.  The  factors  that  most  largely  enter  into  this  improved  outlook 
are,  of  course,  the  improved  price  offering  for  cane,  and  the  fact  that  the 
shortage  in  the  world's  stocks  of  sugar  cannot  be  overtaken  for  some  years. 
Consideration  of  the  subject  on  its  practical  side,  too,  provokes  the  feeling  that 
any  improvement  that  may  take  place  need  not  be  a  brief  reaction  coincident 
with  high  prices,  but  that  a  permanent  esUibli  shin  out  of  the  industry  on 
the  solid  basis  of  regular  and  reasonable  profits  should  be  possible.  The 
cane-grower  has  to  meet  competition  of  a  character  that  the  more  important 
crops  of  the  State  are  free  from,  and  he  can  only  do  it  by  the  adoptipn  of 
such  methods  of  culture  as  will  give  him  substantially  heavier  and  more 
profitable  crops  than  his  competitors. 

One  cannot  but  be  impressed  with  the  fact  that  the  cane-grower  on  our 
northern  rivers — excellent  farmer  as  he  is  in  many  ways — is  neglecting 
methods  that  would  make  for  better  and  more  profitable  crops.  Good 
cultivation  and  selection  of  the  best  "  seed "  from  disease-free  plants  are 
things  the  cane-grower  is  by  no  means  ignorant  of.  Indeed,  he  will  lay  down 
in  definite  terms  the  value  of  rotation  and  tell  you  that  cane  should  not  be 
planted  immediately  after  an  old  staxad  has  been  ploughed  out;  he  will 
enlarge  on  the  value  of  cowpeas,  and  point  out  that  maize  is  -a  very  useful 
change  crop  for  cane  land — ^but  put  these  excellent  doctrines  into  practice 
it  is  to  be  feared  he*  does  not.  Even  the  importance  and  value  of  careful 
selection  of  his  "  seed "  from  stools  free  from  disease  the  grower  knows 
something  about,  but  one  hesitates  again  to  believe  that  he  pays  the  atten- 
tion he  might  do  to  such  sound  principles  when  it  comes  to  the  common- 
place business  of  collecting  the  canes  for  purposes  of  propagation.  Obviously 
diseased  plants  are  no  doubt  avoided,  and  to  some  extent  weak  and  run-out 
stools;  but  serious,  careful  selection  in  accordance  with  undeniable  indica- 
tions of  health  and  virility  is  lacking  in  all  but  the  very  best  farmers. 

The  Statistics  of  the  Industry. 

It  must  not  be  imagined  from  the  foregoing  that  while  cane-growing 
has  been  decadent  in  New  South  Wales,  the  importance  of  maintaining 
the'  product  per  acre  and  the  percentage  of  commercial  sugar  has  been 
altogether  lost  sight  of.  Statistics  show  that  the  area  devoted  to  sugar 
cane  in  New  South   Wales   reached   its   maximum    in   the   season   ISPo-G, 
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when  the  total  was  nearly  33,000  acres.  From  that  date  there  was  a  steady 
decline,  until  in  1917-18  it  was  only  10,722  acres.  Coincident  with  this 
decrease,  however,  there  has  been  a  steady  improvement  in  the  production 
per  acre,  for  whereas  in  the  nine  seasons  1901  to  1910  the  yield  remained 
practically  constant  at  21  tons  per  acre,  the  average  has  latterly  shown  an 
upward  tendency,  and  in  the  ten-year  period  1908  to  1918  the  average  was 
26-38  tons. 

The  same  improvement  is  apparent  in  the  yield  of  sugar  per  acre,  for 
whereas  in  the  earlier  years  of  the  industry  it  ran  rather  under  2  tons,  in 
the  ten  seasons  1908  to  1918  it  averaged  305  tons  per  acre.  The  improve- 
ment in  the  sugar  content  of  the  cane  can  be  indicated  in  another  way. 
The  Government  Statistician  tells  us  that  in  years  gone  by  approximately 
10  tons  of  cane  were  required  to  produce  1  ton  of  sugar,  but  in  the  decade 
to  1918  only  8-65  tons  of  cane  were  required  to  give  the  same  quantity  of 
sugar.  These  indications  of  improvement  can  be  regarded  with  sincere 
satisfaction,  and  without  one  whit  abating  the  reservations  already  made 
as  to  the  necessity  for  employing  the  best  and  soundest  methods. 

The  Soil  and  Climate  Necessary  to  Sugar  Cane. 

For  profitable  production,  sugar  cane  requires  a  deep  rich  soil  that  is 
capable  of  supporting  a  heavy  vegetative  growth  for  a  number  of  years,  a 
warm  atmosphere,  and  a  substantial  rainfall.  The  soil  should  be  porous  and 
friable  without  being  sandy,  and  it  should  be  thoroughly  well  drained, 
either  by  reason  of  a  suitable  subsoil  or  of  the  natural  fall.  The  temperature 
should  not  only  be  mild,  but  there  must  be  freedom  from  frost,  and  the 
rainfall  should  be  well  distributed  throughout  the  year.  The  belief  that 
sugar  cane  flourishes  best  near  the  sea  because  the  saline  particles  conveyed 
by  the  wind  are  congenial  to  the  plant  may  be  well  founded,  but  perhaps 
better  reasons  for  the  exuberant  growth  near  the  sea  are  the  moisture  that 
accompanies  a  sea  breeze  even  in  the  driest  weather,  and  the  freedom  from 
frost  that  the  sea  ensures. 

The  North  Coast  of  New  South  Wales  affords  all  these  conditions,  frost 
being  the  chief  controlling  agent  and  responsible  for  much  of  the  contrac- 
tion in  area  that  took  place  in  years  gone  by.  The  beautiful  broad  sheets 
of  water  of  the  Clarence,  Richmond,  and  Tweed  rivers,  as  they  approach 
the  sea,  combine  with  their  many  creeks  and  channels  to  'modify  the  tem- 
peratures and  thus  prevent  frost,  and  at  the  same  time  to  afford  cheap 
freight  for  a  bulky  crop  that  otherwise  might  be  costly  to  handle. 

The  conditions  on  the  three  rivers  thus  have  strong  resemblances,  but 
they  also  have  important  points  of  distinction,  and  on  each  river  the 
grower  has  his  own  peculiar  difficulties,  expressed  perhaps  most  particularly 
in  the  differences  between  the  varieties  chiefly  grown  on  each  river. 

The  Clarence  River  Districts. 

On  the  Clarence  River  the  rainfall  is  lighter  than  on  either  of  the  other 
rivers,  and  good  cultivation  together  with  the  maintenance  of  the  humus 
content — two  factors  of  universal  significance  where  moisture  is  apt  to  be 
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deficient — are  essential.  For  the  most  part  the  soil  is  of  deep  alluvial 
formation,  but  in  parts  it  is  more  of  a  fine  sandy  loam.  In  parts  the  fields 
are  a  very  few  feet  above  river  level,  but  still  well  drained,  whereas  in 
others  they  are  so  low  as  to  demand  systematic  drainage;  in  fact,  there  are 
farmers  on  this  river  with  whom  drainage  is  such  a  material  consideration 
as  to  be  their  chief  business. 

The  prospects  of  an  extension  of  the  area  on  this  river  cannot  be  said 
to  be  very  great.  Frost  is  a  strictly  limiting  factor,  and  production  is 
confined  to  the  banks  of  the  river  and  its  many  creeks  and  channels.  At 
the  same  time,  the  improved  prospects  will  no  doubt  bring  once  more  under 


Sugar  Cane  at  Chatswortti  Island,  Claiciii^   l.ivci. 
A  heavy  crop  of  Badila. 

cane  many  acres  that  in  recent  years  have  been  diverted  to  dairying. 
Indeed,  one  of  the  most  profitable  means  of  renovating  land  that  has  been 
over-cropped  is  by  putting  it  under  grass  for  a  few  years,  and  some  of  the 
most  successful  growers  owe  a  good  deal  to  their  combination  of  sugar 
cane  with  dairying.  The  method  adopted  by  some  is  to  allow  couch  grass 
to  take  possession  of  the  land  after  ploughing  the  cane  stools  out,  and 
simply  to  graze  the  pasture  without  further  treatment,  while  others  have 
found  that  perennial  rye  grass  and  clover  sown  in  autumn  on  the  ploughed 
land  quickly  take  possession  in  a  fair  season  and  form  a  fine  sward.  When, 
in  a  few  years  such  ground  is  broken  up  again,  it  generally  responds  well 
to  sugar  cane. 
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Under  the  iiiHuence  of  present  prospects  land  is  bringing  high  prices 
on  the  Chirence.  As  much  as  £150  per  acre  is  said  to  have  been  paid  quite 
lately  for  first-class  cane  land  near  Maclean,  and  there  is  not  lacking 
evidence  that  though  there  cannot  be  the  development  here  that  may  bo 
anticipated  on  the  other  rivers,  the  shrinkage  in  area  that  has  resulted  from 
the  last  two  planting  seasons  being  excessively  dry,  is  likely  to  be  recovered 
iu  tlK'  present  season  sh(ni!d  it  be  at  nil  favnurnble. 


^  i:.^\ 
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Sugar  Cane  at  Palmer's  Channel,  Clarence  River. 

A  good  crop  of  New  Guinea  No.  16. 


The  Richmond  River  Districts. 

On  the  Richmond  the  area  devoted  to  sugar  cane  is  much  larger  than  on 
either  of  the  other  rivers.  Considerable  areas  from  Woodburn  upwards 
have  had  to  be  abandoned  owing  to  frost,  but  below  that  town  there  is  a 
goodly  area  that  is  either  frost-free  or  nearly  so  whereon  sugar  cane  can  be 
grown  with  profit,  and  that,  in  fact,  is  already  attracting  attention  on  this 
account.  The  configuration  of  the  country  favours  the  Richmond  for  cane- 
,  growing  in  a  quite  peculiar  way.  The  tendency  of  the  North  Coast  rivers 
to  take  a  northerly  course  for  some  miles  before  falling  into  the  ocean  is 
most  emphatic  in  the  case  of  the  Richmond.  For  perhaps  15  miles  it 
runs  parallel  with  the  coast,  only  a  narrow  neck  of  land  separating  it  from 
the  sea.     Thus,  with  the  mountains  a  distant  protection  on  the  west,  the 


iYw;.  2,  1920.]  Agricultural  GazeUe  of  N.S.W.  777 

river  close  at  hand,  and  the  ocean  only  a  mile  or  so  away,  the  strip  of  highly 
fertile  land  that  separates  the  river  from  the  sea  has  such  favourable 
conditions  for  this  crop  as  exist  hardly  anywhere  else  in  Australia.  The 
alluvial  flats  along  either  bank  of  the  river  are  well  suited  to  cane,  but 
further  Imck  are  many  acres  of  tea-tree  scrub  with  a  black  soil,  rich  in 
organic  matter,  and  a  few  inches  or  more  deep,  resting  on  a  bed  of  clay 
that  in  turn  rests  on  pure  sand.  The  area  of  this  formation  is  extensive, 
commencing  not  far  from  Ballina,  and  reaching  up  to  and  beyond  Broad- 
water. In  parts  the  tea-tree  runs  up  tall  and  straight — the  evidence  of 
excellent  soil — and  where  this  is  being  felled  .and  hvouj^ht  uTider  cane,  £80 
is  mentioned  as  a  sum  for  which  an  owner  would  not  readily  sell.  Though 
not  quite  on  the  banks  of  the  river,  the  tempering  influence  of  sea  and. 
river  are  sufficient  insurance  against  frost.  Drainage  is  esseutial  to  success 
on  these  lands,  for  they  are  low  and  often  almost  without  fall.  In  phices 
drains  10  feet  to  14  feet  wide  have  already  been  cut,  but  it  is  obvious  that 
such  high-priced  land  is  going  to  be  held  in  small  blocks,  and  tlio  co!'- 
struction  of  the  drains  must  therefore  be  accomplished  by  some  local 
authority,  or  by  the  co-operation  of  the  owners.  The  Colonial  Sugar 
Refining  Company  already  has  schemes  for  the  drainage  of  extensive  areas 
of  these  lands,  and  should  they  be  pi'oceeded  with  the  effect  on  the  industry 
on  the  Richmond  is  certain  to  be  expansion. 

The  effect  of  excessive  moisture  on  sugar  cane  could  hardly  be  better 
illustrated  than  by  the  crushing  figures  of  the  Broadwater  mill  for  the  last 
'three  seasons: — 

In  1917,  .h:5,000  tons  of  cane  were  crushed. 
In  1918,  30,000  tons  of  cane  were  crushed. 
In  1919,  37,000  tons  of  cane  were  crushed. 

This  startling  decline  is  connected  by  the  com]^ny's  officers  at  the  Bro;id- 
water  mill  with  two  very  wet  seasons.  The  young  plants  are  always  very 
sensitive  to  bad  drainage  and  never  seem  to  recover  fully,  and  in  the 
seasons  1916  and  1917  they  were  nearly  drowned  out,  the  effect  upon  the 
crushing  being  indicated  when  the  crops  reached  maturity  two  years  later. 
That  a  remedy  is  within  reach  for  supersaturation  of  the  soil  has  already 
been  indicated. 

^Apart  from  the  tea-tree  forest,  much  of  the  land  suitable  for  sugar  cane  is 
already  under  crop,  but  where  dairying  has  displaced  it  for  the  time  being 
tliere  is  no  reason  to  doubt  that  the  crop  will  gradually  come  to  its  own 
again,  and  it  should  be  years  before  the  Richmond  loses  pride  of  place  in 
Xew  Sovith  Wales  in  the  matter  of  area  under  cane. 

In  the  matter  of  yield,  the  Broadwater  mill  claims  for  its  district  the  honor 
of  the  highest  average  yield  ]>er  acre  among  all  the  company's  mills,  though 
in  this  respect  the  Richmond  cane  has  the  advantage  of  two  years'  growth  as 
against  eighteen  months'  growth  in  some  of  the  Queensland  districts.  Last 
year  Broadwater  was  also  amongst  the  company's  best  in  the  matter  of  quality 
of  cane  crushed.     The  new  planting  this  year  should  exceed  2,000   acres. 
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which  is  larger  than  for  many  years.  "  The  average  crop  on  this  river  should 
be  40  tons  per  acre  for  plant  crop,  and  30  tons  for  ratoon  crop,"  said  an 
officer  of  the  company  lately,  "  but  owing  to  the  presence  of  diseases  and 
bad  drainage  it  only  ranges,  according  to  the  season,  from  IT  to  30  tons." 

The  Tweed  River  Districts. 

Turning  to  the  Tweed  Eiver,  where  the  climate  is  warmer  and 
the  rainfall  much  greater  than  on  either  of  the  other  rivers,  we  find  that 
sugar  cane  is  still  grown  to  some  extent  on  the  alluvial  soils  along  the  banks 
of  the  river,  but  by  far  the  largest  area  devoted  to  the  crop  is  located 
on  undulating  land  with  deep  red  volcanic  soil  of  very  fertile  quality, 
'situated  a  mile  or  two  from  the  sea  and  perhaps  100  feet  or  so  above  sea- 
level.  The  frost  question  on  the  Tweed  is  thus  settled  either  by  proximity 
to  the  river  or  by  a  sufficient  elevation  between  the  sea  and  the  river.  The 
prospects  of  extension  on  this  river  are  by  no  means  negligible.  The  river 
banks  themselves  may  well  contribute  a  good  many  acres,  even  though  frost 
marked  the  limit  pretty  clearly  in  other  years.  On  the  Cudgen  area,  too, 
the  available  area  is  still  capable  of  expansion,  and  it  may  even  be  expected 
that  some  land  planted  in  late  years  to  bananas  will  presently  revert  to 
sugar  cane.  But  the  principal  development  on  this  river  is  likely  to  be  on  an 
extensive  area  of  peaty,  low-lying  land  at  Mooball,  some  miles  south  of  the 
river,  but  close  to  the  sea.  Here  there  are  hundreds  of  acres  of  deep  peaty 
soil  from  which  the  heavier  timber  has  already  been  removed,  and  which 
only  requires  cleaning  up  and  systematic  drainage  to  become  highly  produc- 
tive. One  has  only  to  mention  the  name  of  this  area  on  the  Tweed  to  be 
assured  that  it  will  in  a  few  years  be  carrying  many  acres  of  heavy  crops 
of  cane. 

The  bulk  of  the  present  production  of  cane  on  this  river,  however,  is  on 
the  Cudgen  area.  Here  the  rich  volcanic  soil  is  for  the  most  part  thickly 
strewn  with  stones  of  all  sizes.  A  number  of  farmers  have  cleared  their  land 
of  the  larger  stones  at  an  expense  varying  from  £20  to  £30  per  acre,  and 
consider  the  outlay  fully  justified  by  the  fact  that  they  can  now  cultivate 
their  land  with  horse-power  instead  of  by  hand.  There  are  those,  on  the 
other  hand,  who  declare  that  the  stones  prevent  the  evaporation  of  the 
moisture  from  the  land,  and  actually  contribute  plant-food  by  yielding 
necessary  elements  in  solution  to  the  soil;  the  heavy  crops  grown,  the  ease 
with  which  the  seed  is  mattocked  into  the  ground  between  the  stones,  and 
the  saving  of  labour  in  that  practically  no  cultivation  is  necessary,  certainly 
do  oifset  in  part  the  advantages  that  would  be  gained  by  clearing  the  land  of 
the  stones. 

How  productive  is  the  land  on  this  area  one  has  only  to  see  to  realise. 
Recent  years  have  seen  an  extension  of  cane  on  to  certain  lands  for  years 
devoted  to  dairying,  and  the  60  and  70-ton  crops  that  the  purchasers  have 
since  harvested  have  enabled  them  to  pay  off  in  a  very  short  time  the  £30 
per  acre  they  paid  for  their  farms.  Certainly  they  would  not  get  the  land 
to-day  for  the  same  money.  , 
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On  the  Cudgen  area  are  situated  some  thirty-two  farms,  averaging  50 
acres  each.  Last  year  the  product  of  the  area  was  22,000  tons  of  cane,  and 
the  wages  paid  for  cutting  to  all  so  employed  was  £9,500 — clear  proof  of  the 
value  of  the  industry  as  a  wage-paying  one. 

The  Costs  oi  Clearing,  Planting,  and  Harvesting. 

Before  proceeding  to  deal  more  fully  with  the  methods  of  cultivating 
sugar  cane,  it  will  be  useful  perhaps  to  give  some  idea  of  the  cost  of  clear- 
ing land  in  those  districts  where  new  areas  are  being  brought  under  the 
crop. 

As  to  the  tea-tree  forest  that  stretches  from  Pimlico  to  Ballina  on  the  Kich- 
mond,  some  idea  is  afforded  by  the  experience  at  Wollongbar  Experiment 
Farm,  where  partly  cleared  country  that  still  carried  some  green  timber 
cost  £14  per  acre  to  clear  for  the  plough.  On  the  heavier  tea-tree  timber 
further  up  the  river,  clearing  would  not  be  done  for  less  than  £20  per  acre. 

An  approximation  of  the  initial  outlay  and  probable  return  is  afforded 
by  the  following  figures  which  were  made  available  by  a  farmer  who  had 
cleared  and  planted  an  area  of  rough  virgin  scrub  land,  where  all  the  work 
had  to  be  done  by  hand : — 


Felling 
Burning  off 
Holing 
Plants 
Planting 


£3  per  acre. 
5      „ 
4      „ 
4      „ 
2      ., 


£18       „ 

Thus,  the  crop  planted  had  cost  this  farmer  £18  per  acre.    Pursuing  his 

figures,  we  may  add  the  following: — 

Weeding  ffour  chippings)   ...         ...         ...     £12  per  acre. 

Cutting  (7s.  6d.  per  ton  for  40-ton  crop)...  16      „ 

Hauling  cane  to  punts  (58.  per  ton)         10      ,, 

£37      „ 

The  total  outlay  on  the  crop  at  this  stage  was  £55,  against  which  must  be 
set  a  return  of  40  tons  of  cane  at  £2  per  ton — or  £80  per  acre.  Such  a  stand 
would,  of  course,  be  left  for  a  ratoon  crop,  and  the  outlay,  in  view  of  the 
second  cut,  would  be: — 

Chipping  

Cutting  (7s.  6d.  per  ton  for  30-ton  crop)     

Hauling  cane  to  punt  (5s.  per  ton)  ... 

£28  15    0 

The  30-ton  crop  at  £2  per  ton  would  leave  such  a  grower  in  a  good  posi- 
tion as  to  his  sugar  cane,  and  a  second  ratoon  crop  would  further  improve 
matters,  as  the  following  shows: — 

£    s.  d. 

Chipping 10    0    0 

Cutting  (7s.  6d.  per  ton  for  25-ton  crop)     9     7     6 

Hauling  cane  to  punt  (5«.  per  ton) ...       6     5    0 

£25  12    6 


£       8. 

d. 

10   n 

0 

11     5 

0 

7  10 

0 
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With  £2  per  ton  for  25  tons  per  acre,  the  farmer  now  shows  a  reasonable 
return  for  his  outlay  and  labour,  which  we  may  present  thus: — 

7>r.  I  Cr. 

£     s.  d    1     •  £     s.  d. 

Felling  timber,    clearing   land,  and 

planting  cane      ...         ...         ...     18    0    0 

Culti vating, cutting,  &c.,  on  first  crop    37     0    0 
Cultivating,   cutting,    &c.,    on  first 

ratoon  crop  28  15    0 

Cultivating,  cutting,  ice,  on  second 

ratoon  crop  ...         25  12    6 


First  crop,  40  tons  per  acre 

at  £2    ...         80  0  0 

First  ratoon  crop,  30  tons  60  0  0 

Second  ratoon  crop,  25  tons  50  0  0 


£190    0    0 


£109    7    6 

The  above  makes  no  charge  for  the  interest  on  the  capital  value  of  the 
land,  or  for  the  farmer's  salary  as  manager,  though,  of  course,  it  includes 
any  labour  he  may  have  supplied  himself, 

{To  be  continued.) 


The  Influence  of  the  Tractor  on  the  Use 
OF  Horses. 

Tjik  influence  that  the  introduction  of  tractors  had  upon  the  employment 
of  horses  on  191  farms  in  the  maize-belt  of  the  United  States  was  made  the 
subject  of  investigation  by  the  United  States  Department  of  Agriculture. 
and  the  results  have  been  collected  and  presented  in  Farmers'  Bulletin  1093. 

The  results  of  the  in(]uir.v  may  be  summarised  thus: — 

On  141  farms  (averaging  34(!J  acres),  on  which  tractors  had  been  used  for 
a  year  or  over,  the  number  of  horses  disposed  of  averaged  two  and  a  half 
per  farm. 

The  average  number  of  acres  tilled  per  horse  increased  from  26^  to  38J 
after  the  purchase  of  the  tractor. 

Nine  farmers  out  of  191  had  displaced  horses  entirely  on  ploughing, 
disking,  and  harrowing. 

Only  sixteen  farmers  allowed  their  horses  to  stand  idle  while  the  tractor 
was  in  use. 

The  number  of  horses  displaced  by  the  tractors  on  the  farms  was  governed 
by  the  number  it  was  necessary  to  retain  for  maize  cultivation  and  other 
Avork  current  at  the  same  time,  which  the  tractor  could  not  do. 

The  horses  remaining  on  the  farms  are  doing  about  75  per  cent,  of  the 
tractive  work  and  tractors  the  remainder. 

The  tractor  was  used  for  an  average  of  twenty-nine  days  of  ten  hours 
each  on  the  home  farm. 

A  three-plough  tractor  on  these  farms  does  the  work  of  eight  and  a  half 
horses  in  ploughing,  disking,  harrowing,  and  harvesting. 

After  the  purchase  of  the  tractor,  the  average  size  of  the  farms  was 
increased  by  22  acres,  or  6J  per  cent. 

The  principal  advantage  of  a  tractor  is  its  ability  to  do  heavy  work  in  a 
shorter  time  than  it  can  be  done  with  horses. 
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Farmers^    Experiment   Plots* 

Potato  Experiments,  1919-20. 


Upper  North  Coast  District. 


W.  D.  KERLE,  Inspector  of  Agriculture. 

Vakibty  and  manurial  experiments  with  potatoes  were  conducted  during  th© 

season  1919-20  in  co-operation  with  the  following  farmers  : — 

Henry  Short,  "  Warrawee,"  Dorrigo. 

Frauk  Allarcl,  "  Glenrose,"  Brooklana,  Eastern  Dorrigo. 

James  Wilson,  Coramba. 

Albert  Eggins,  "  Bromley,"  Grafton. 

E.  N.  Mackinnon,  Lawrence. 

G.  P.  Collins,  "  Colindale,"  Casino. 

D.  Chisholm,  Kyogle. 

Results  were  obtained  from  all  these  centres  with  the  exception  of  Casino 
and  Kyogle,  where  the  crops  were  complete  failures  owing  to  the  drought 
which  prevailed — the  worst  in  the  history  of  the  district.  The  successful 
plots  supply  data  for  the  Clarence  and  Orara  rivers  district  and  the  Eastern 
Dorrigo  and  Dorrigo  plateaux.  These  districts  vary  widely  both  meteoi-o- 
logically  and  in  soil  characteristics,  and  these  variances  explain  the  big 
difterences  in  yields.  The  differences  were  very  marked  last  year,  the  upper 
North  Coast  generally  experiencing  a  drought  of  unprecedented  severity, 
while  on  the  Dorrigo  (2,800  feet  above  sea-level)  a  heavy  rainfall  was 
recorded. 

The  accompanying  table  shows  the  rainfall  records  of  each  centre  during 
the  growing  period  of  the  crop.  The  figures  reflect  the  dryness  of  the 
important  months  for  high  yields  of  potatoes  in  the  rivers  district  and  are 
sufficient  evidence  of  the  adverse  nature  of  the  season.  Temperatures,  too, 
were  very  high,  and  falls  of  rain  of  less  than  an  inch  were  not  of  much . 
material  value  to  the  crop,  being  rapidly  dissipated  by  the  hot  drying  winds 
which  invariably  followed. 

Table  showing  Raihfall  duriug  Growing  St-asons. 


Month. 


Uorrii^o.         Brooklana.       Coramba 


Grafton. 


Lawrence. 


1919. 

Points. 

Points. 

Points. 

Points. 

Points. 

August    ... 

Nil. 

Nil. 

17 

19 

September 

Nil. 

Nil. 

Nil. 

14 

Nil. 

October  

348 

361 

138 

111 

119 

Novembeif 

287 

274 

232 

231 

25 

December 

507 

528 

520 

96 

4 

1920. 

January  

1,296 

1,163 

^ 

Total 

2,438 

2,326 

907 

471 

148 
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The  germination  of  the  plots  was  excellent  throughout,  a  result  due  to  the 
use  of  good  seed  combined  with  a  sufficiency  of  soil  moisture,  obtained  by 
thorough  preparation  of  the  soil  and  consequent  conservation  of  the  previous 
summer  and  autumn  rains.  Irish  blight  did  not  make  its  appearance  in  any 
of  the  plots,  owing,  no  doubt,  to  the  prevailing  high  temperatures  and  lack  of 
humidity  in  the  atmosphere.  It  is  said  that  no  spores  of  this  fungus  are 
formed  below  40  deg.  Fah.  and  above  78  deg.  Fah.,  and  that  they  are  most 
active  at  72  deg.  Fah.  ;  it  is  possible,  therefore,  that  only  rarely  will  the  spring 
crop  in  the  upper  North  Coast  be  affected  provided  the  seed  is  clean.  On 
the  other  hand,  the  autumn  crop  is  very  likely  to  be  attacked  hy  the  fungus  j 
as  a  matter  of  fact,  it  almost  invariably  is  attacked,  and  very  few  farmers  at 
present  take  the  risk  except  in  very  small  areas. 


Results  of  Potato  Variety  Trials. 


H.  Short, 
Dorriffo. 

F.  Allard, 
Brooklana. 

J.  Wilson, 
Coramba. 

A.  Eggins, 
Grafton. 

E.  N. 

Mackinnon, 

Lawrence. 

Date  sown 

7-9  October. 

8-9  September. 

19-20  Augrust. 

24-26  August. 

5-6  September. 

Effective  rainfall 

24  38. 

23-26. 

9-07. 

4-71. 

1-48. 

Lang  worthy 

Factor         

Up-to-Date 

Plunkett's 

Carman  No.  1 
Coronation..? 
Brownell's  Beauty  .. 
Queen  of  the  Valley 
Early  Manistee 

Manhattan 

Surprise      

Premier       

Satisfaction 

New  Era     

t.     c.     q. 

12     10    2 

12      3    0 

12      0     1 

11     19     3 

10     18    2 

10      2     1 

10       1     0 

10      0    2 

9      9    2 

9      6    2, 

8     10    3 

8      3    0 

6      0    2 

5     15    0 

t.     c.     q. 

7    "s"  2 
7     14    3 

6   "e"  0 

6    "4"  2 
6     11     1 

5  1     3 

6  5    2 

5  8    1 
4     18     1 

6  18     3 

t.     0.     q. 

4  14     2 

5  19    2 

5  16    2 

6  "i'i'  0 

4      5    0 

1  "is"  0 

2  4    0 
2      4    3 
1       5    0 
1       8     1 

t.     c.     q. 

2  11     2 

3  0    2 

2  15    0 

3  "  e"  3 

2  "6"  2 

0  "is"  2 

1  13    0 

0  14     2 

1  "9"  1 
1       9    2 

t.     c.     q. 

0  "15"  1 

0  16     0 

1  "2"  0 
0   "s"  1 

0  15     1 

1  "0"   1 

0    "4"  3 
0      5    0 

Results  of  Potato  Manurial  Trials. 


H.  Short, 
Dorrijfo. 


F.  Allard, 
Brooklana. 


J.  Wilson, 
Coramba. 


A.  E^gifls, 
Grafton. 


E.  N. 
Mackinnon, 
Lawrence. 


Variety. 


Queen  of  the 
Vallev. 


Factor. 


Carman  No.  1. 


Superpho-sphate 
3  cwt.  per  acre 

Superphosphate 
2  cwt.  per  acre 

P5*  2^  cwt.  ... 

P7»3cwfc.    ... 

F8»  3  cwt.     ... 

No  manure    ... 


t. 

c. 

1 

10 

12 

1 

10 

0 

2 

10 

0 

1 

9 

16 

0 

9 

14 

3 

7 

17 

3 

c.     q. 
18    2 


3 

1 

11 

17 

10 


t.     c.     q.  I     t.     c.     q. 
5     19    2     I     1       9    2 


5  18  3 

6  9  0 
5  10  0 
5  3  2 


I  5  3 

1  13  0 

2  7  3 
1  2  0 


0     11 


c.  q. 

6  3 

5  0 

7  0 

6  0 
1  2 
1  3 


*  The  mi.xture  P7  consists  of  equal  parts  of  supt-i])!  0;^phate  and  bor.edust ;  P5  of  superphosphate  4  parts, 
sulphate  of  potash  1  part  ;  and  P8  of  equal  parts  of  superphosphate  and  blood  and  bone. 
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The  manurial  trials,  it  will  be  noticed,  all  show  substantial  increases  by 
the  use  of  artificial  fertilisers.  The  greatest  increases  in  yield  were  obtained 
from  the  use  of  P7,  which  contains  19*5  per  cent,  phosphoric  acid  and  1-85 
per  cent,  nitrogen.  This  fertiliser  has  given  remarkably  consistent  results 
with  potatoes,  maize  and  winter  fodders  in  departmental  trials  on  the  coast. 
The  following  table  shows  the  value  of  the  increased  yields  due  to 
fertilisers  : — 


Greatest 

Approximate 

Ruling  Market 

Nett 
Increase. 

Locality. 

increase  due  to 
fertiliser. 

Kind  of  Fertiliser. 

Total  Cost 
per  acre. 

Price  at 
harvest  time. 

t.    ,c.     q. 

£  8.    d. 

£    s.  d. 

Dorrigo 

2     14    2 

Superphosphate,  3  cwt. 

1  15    0 

£15  per  ton. 

39    2    0 

Brooklana... 

.3       1     0 

P7,  3  cwt.  per  acre     ... 

'J    0    0 

£15      „ 

43  15    0 

Coramba   . . . 

1       5    2 

P7,       „ 

I  15    0 

£30      „ 

38  10    0 

Grafton 

1     16    2 

P7,       „ 

1  10    6 

£30      „ 

53    4    6 

Lawreuce  ... 

0      5     1 

P5,  2Acwt.     ,. 

1  15    0 

£30      „ 

36    2    6 

The  price  of  potatoes  on  the  market  was  exceptionally  good  last  season, 
and  the  profits  from  manuring,  therefore,  appear  very  high.  In  the  above 
table  the  cost  of  fertiliser  is  a  liberal  estimate,  including  cost  of  fertiliser  in 
Sydney  plus  freight  and  cartage.  In  the  first  three  cases  these  additional 
costs  were  considerable.  It  will  be  seen  that  the  market  price  of  potatoes 
would  have  to  be  very  low  for  the  application  of  fertilisers  to  be  a  losing 
propositiofli. 

Varieties. 

All  the  varieties  under  trial  are  more  or  less  well  known,  with  the  possible 
exception  of  Premier  and  New  Era.  These  varieties  have  been  introduced 
into  coastal  variety  trials  recently  on  account  of  their  reputed  resistance  to 
Irish  blight,  but  the  disease  did  not  make  its  appearance  during  the  last  two 
seasons,  hence  no  data  is  available.  They  have  both  yielded  so  poorly  in  all 
trials  that  even  if  they  prove  disease-resistant  they  cannot  be  regarded  as 
profitable  coastal  varieties  for  spring  planting. 

The  only  disease  noticeable  in  any  variety  was  what  is  commonly  known 
as  "  milky  eye,"  and  this  appeared  in  the  plot  of  New  Era  at  Dorrigo,  where 
almost  50  per  cent,  of  the  tubers  were  aflFected. 

Premier  is  a  late  maturing  variety  with  smooth  pink  skin,  and  of  similar 
shape  to  Early  Rose.  , 

New  Era  is  a  white  rough-skinned  late  maturing  variety,  round  in  shape 
and  with  fairly  deep  eyes. 

The  Plots. 

Dorrigo. — Soil,  red  volcanic,  typical  of  the  better  class  land  of  the  plateau  ; 
site  first  cultivated  four  years  ago  ;  previous  crop  maize,  which  was  harvested 
late,  allowing  of  only  one  ploughing  (a  month  before  planting)  to  prepare  for 
potatoes.  Sown  7th  to  9th  October,  1919  ;  drills  2  feet  7  inches  apart,  sets 
dropped  every  12  to  15  inches,  pressed  firmly  into  the  loose  soil  with  foot, 
and  covered  with  succeetlinc;  furrow.     Plots  each  one-sixth  of  an  acre 
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The  germination  of  all  plots  was  excellent,  and  the  subsequent  growth  of 
haulm  remarkably  luxuriant.  Inter-row  cultivation  was  carried  out  once, 
and  hilling  with  the  plough  just  prior  to  the  crop  coming  into  flower. 

The  season  in  this  locality  was  an  exceedingly  good  one,  particularly  when 
contrasted  with  that  of  the  upper  North  Coast.  The  actual  rainfall  recorded 
from  sowing  to  harvesting  was  32-90  inches,  but  only  24'38  inches  fell  during 
the  actual  growth  and  development  of  the  ci'op. 

For  the  last  three  years  the  varieties  tried  here  have  shown  marked  con- 
sistency, Langworthy,  Factor,  Up-to-Date,  Carman  No.  1,  Coronation  and 
Plunkett's  yielding  very  much  in  that  order  each  year.  The  firsl  four  luuned 
arc  white-skinned  varieties,  which  seem  better  suited  than  the  pink  or 
purple-skinned  varieties  to  the  basaltic  soil  of  the  Dorrigo. 


Manurial  Trial  with  Potatoes  at  Dorrigo. 

This  plot  of  Queen  of  the  Valley  was  manured  with  superphosphate  at  3  c<vt.  per  acre  and  yielded 

10  tons  12  cwt.,  as  against  10  tons  where  only  2  cwt.  superphosphate  was  used, 

and  7  tons  17  cwt.  where  no  manure  was  used. 


The  increase  here  of  2  tons  14  cwt.  2  qrs.  obtained  from  the  use  of  3  cwt. 
superphosphate  per  acre  represents  a  big  profit.  It  is  certainly  surprising 
that  on  the  comparatively  newly  cultivated  soils  of  the  plateau  the  yields 
should  be  so  augmented  by  the  use  of  artificial  manures,  but  such  has  been 
the  case  in  trials  with  all  classes  of  crops  conducted  by  the  Department  on 
this  farm  for  the  last  four  years. 
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Coramba. — Soil  alluvial,  previous  crop  maize  ;  ploughed  twice  and  harrowed 
several  times  prior  to  planting  on  19th  and  20th  August ;  drills  2  feet 
7  inches  apart,  and  sets  15  inches  apart  in  rows. 

The  rainfall  at  this  centre  was  very  erratic  and  wholly  inadequate  for  high 
yields.  Very  little  of  the  total  of  907  inches  recorded  during  the  growing 
period  was  of  material  benefit  to  the  crop,  and  the  season  generally  was  one 
of  the  worst  ever  experienced  in  the  district. 

The  Rutherglen  bug  made  its  appearance  in  the  crop  at  an  early  date  and 
did  considerable  damage,  particularly  to  Early  Manistee  and  (Satisfaction, 
the  yields  of  which  suffered  very  much  in  consequence.  Both  these  varieties 
have  yielded  excellently  under  normal  conditions,  and  the  loss  due  to  the 
depredations  of  the  bug  is  estimated  this  year  at  3 i  to  4  tons  to  the  acre. 

The  germination  of  the  plots  was  very  satisfactory,  the  seed-bed  being 
fairly  moist,  deep  and  friable.  The  after-cultivation  of  the  crop  consisted  of 
harrowing  just  when  the  plants  were  up,  several  cultivations  between  the 
rows,  and  hilling  at  flowering  stage.  The  growth  of  the  haulm  was  greater 
thun  expected  with  so  meagre  a  rainfall. 

It  will  be  noted  that  four  white-skinned  varieties  head  the  list  in  the 
variety  trial.  These  have  been  very  consistent  in  the  last  three  years'  tnals 
here,  Factor,  Up-to-Date,  and  Carman  No.  1  occupying  the  premier  positions 
each  year. 

The  results  generally  from  this  locality  are  very  satisfactory  considering 
the  trying  conditions  to  which  the  crops  was  subjected.  The  soil  benefite<l 
largely  from  early  ploughing  and  the  frequent  stirring  of  the  surface  with 
harrows. 

Grafton. — The  soil  here  was  a  ricli  alluvial  loam,  typical  of  the  Clarence 
banks.  At  sowing  time,  24th  and  26th  August,  it  was  in  a  fairly  moist  friable 
tondition,  being  reduced  to  a  tine  tilth  by  deep  ploughing  immediately 
after  the  removal  of  early  maize  in  April,  and  again  just  before  planting, 
with  several  harrowings  and  cross-harrowings  in  the  interim.  The  germina- 
I  ion  of  all  plots,  with  the  exception  of  Surprise  (which  gave  only  a  75  per 
cent,  germination),  was  all  that  could  be  desired,  but  the  meagre  and  erratic 
rainfall  (usually  followed  by  strong,  hot  westerly  winds)  was  responsible  for 
consideiable  second  growth,  and  it  is  remarkable  that  under  the  trying 
conditions  tubers  formed  at  all.  The  yields  obtained,  although  small,  weie 
highly  creditable. 

The  after-cultivation  of  tJie  crop  consisted  of  cultivation  between  the  rows 
three  times  with  the  Planet  Jr.  implement,  to  conserve  moisture  rather  than 
to  control  weed  growth.  It  is  evident  that  the  plants  benefited  from  this 
storage  of  moisture. 

In  the  past  the  purple-skinned  Manhattan  has  given  the  best  results  in 
variety  trials,  but  this  season  it  occupied  sixth  place,  with  four  white-skinned 
varieties  in  the  lead.  This  was  due  to  the  season,  and  would  seem  to  indicate 
the  superiority  of  the  latter  types  for  drought  conditions. 
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Potato  growing  on  the  Clarence  River  is  mainly  for  the  production  of 
early  potatoes,  and  for  this  purpose  sowing  is  usually  completed  by  the  end 
of  July.  The  early  sowing  is  often  at  the  expense  of  proper  cultivation,  and 
very  little  attention  is  given  to  the  maintenance  of  soil  fertility  by  the 
incorporation  of  organic  matter.  It  is  agreed  that  potatoes  always  yield 
well  in  newly  broken-up  land  on  account  of  the  decaying  vegetable  matter^ 
but  the  importance  of  keeping  up  the  supply  of  humus  is  not  sufficiently 
realised.  In  this  connection  the  practice  of  raking  and  burning  the  cornstalks 
in  preparing  the  land  for  potatoes  is,  to  say  the  least  of  it,  a  wasteful  one. 

Brooklana,  Eastern  Dorrigo, — Soil  volcanic,  free  working,  porous,  of 
yellowish  appearance  and  generally  typical  of  the  eastern  plateau  ;  previous 
crop    oaten    hay;    the  oat   stubble  was  ploughed  in    on    1st  August,    and 


Variety  Trial  witli  Potatoes  at  Dorrigo. 

Brownell's  Beauty  yielded  10  tons  1  cwt.,  and  Carman  No.  1,  10  tons  18  cwt. 

a  second  ploughing  given  at  the  end  of  the  month.  Experiments  sown  8th 
and  9th  September,  1919,  on  well-prepared  land;  drilled  in,  rows  being 
2  feet  9  inches  apart,  and  sets  15  inches  apart. 

The  season  was,  generally  speaking,  favourable,  the  precipitation  of  23*26 
inches  being  accompanied  by  normal  temperatures. 

The  results  of  both  the  variety  and  manurial  trials  were  largely  uniform 
with  previous  years.  The  value  of  artificial  fertilisers  is  well  expressed  by 
the  following  figures,  which  show  the  increases  obtained  in  this  locality 
over  three  seasons  from  the  use  of  3  cwt.  of  P7  mixture  per  acre  : — 

1917-18     ...  ...         5  tons  1  cwt.  per  acre. 

1918-19     5      „     3     „ 

1919-20     3      .,     1     ., 
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Laivrence. — Experiments  sown  5th  and  6th  September  ;  soil,  light  loam  of 
medium  fertility.  The  results  of  the  trials  were  very  poor,  but  considering  that 
the  rainfall  recorded  during  growth  (four .. months)  was  1"48  inches,  it  is 
surprising  that  the  crop  was  not  a  complete  failure. 

The  results  are  not  of  very  great  value  in  the  selection  of  varieties  for 
main  crop  sowings,  as  the  season  was  far  from  an  average  one.  The)'  are, 
however,  of  value  in  demonstrating  the  drought-resisting  (jualities  of  varieties 
and  the  action  of  fertilisers.  Carman  No.  1  appears  to  be  an  exceptionally 
hardy  variety. 

The  increases  in  yield  from  fertilisers  were  not  so  marked  as  in  other 
localities,  in  all  probability  due  to  a  big  percentage  of  it  I'emaining  undissolved 
in  the  soil.  This  would  apply  particularly  to  P7,  which,  containing  bonediist, 
requires  a  plentiful  supply  of  moisture  to  becojne  completely  available. 

Summary  of  Experiments.  ' 

A  summarisation  of  the  foregoing  experiments  discovers  four  outstanding 
features.  There  will  be  noted  (1)  the  consistency  of  the  yields  of  white- 
skinned  varieties,  not  only  on  the  elevated  Dorrigo  and  Eastern  Dorrigo 
plateaux  where  the  season  was  favourable,  but  on  the  alluvial  soils  of  the 
river  flats,  where  extreme  tlrought  conditions  prevailed  ;  (2)  the  evident 
drought-resisting  qualities  of  Carman  No.  1  ;  (3)  the  consistent  pro- 
ductiveness of  Factor,  Up-to-Date  and  Langworthy ;  and  (4)  the  strong 
evidence  in  favour  of  the  use  of  artificial  fertilisers  and  of  P7  in  particular. 
All'the  trials  were  conducted  on  comparatively  fertile  soils  and  where  the 
benefit  of  manuring  would  not  be  expected  to  be  very  pronounced.  The 
results,  however,  show  very  substantial  increases  in  all  cases.  This  may 
possibly  be  because  the  fertilisers  supplied  the  necessary  plant  foods  in  a  form 
more  readily  available  than  that  in  which  they  were  already  present.  Tliis 
would  particularly  apply  when  the  supply  of  moisture  was  deficient  and 
the  demands  of  the  plants  were  heavy  owing  to  a  short  growing  period. 

The  two  main  factors  in  successful  potato  production  within  control  of  the 
grower  are — (1)  good  soil  preparation  and  (2)  good  seed.  Concerning  the 
former,  too  much  stress  cannot  be  laid  on  the  importance  of  ploughing  the 
land  soniH  months  before  planting  to  permit  of  the  storage  of  moisture  and 
the  improvement  of  its  physical  condition  through  the  ameliorating  effects  of 
frosts  and  soil  ventilation.  Keeping  the  surface  well  mulched  by  use  of  the 
harrows  after  the  soil  has  received  its  first  ploughing  is  of  primary  imjjortance 
in  the  conservation  of  soil  moisture ;  this  has,  too,  a  controlling  eff"ect  on 
weed  gri>wth.  This  operation  is  necessary  after  rain  in  any  quantity,  and 
particularly  after  heavy  falls,  which  break  down  the  crumb  structure  and 
cause  the  soil  to  set. 

With  the  increasing  prevalence  of  drought  conditions  on  the  coast  better 
cultural  methods  will  have  to  be  adopted,  and  storage  of  soil  water  must  play 
a  more  important  part  in  crop  production. 

Too  much  attention  cannot  be  given  to  the  selection  of  seed.  The  North 
Coast  farmer  is,  with  the  exception  of  the  Dorrigo  grower,   dependent  on 
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other  districts  for  his  seed,  and  finds  it  a  very  difficult  matter  to  get  it  true 
to  name,  of  decent  size,  and  free  from  disease.  Experiments  to  determine  the 
most  economical  size  of  set  have  been  conducted  from  time  to  time,  and  the 
most  satisfactory  results  have  been  obtained  from  the  medium-sized  tuber 
cut  into  two  and  with  at  least  two  well  developed  "  eyes."  The  tendency  is 
to  sow  sets  much  too  small  for  the  production  of  vigorous  plants,  and  to  nse 
very  small  whole  tubers.  This  cannot  be  too  strongly  condemned  as  a  general 
farm  practice,  and  more  particularly  in  those  districts  where'  the  crop  is 
sown  for  seed.  It  is  possible  that  small  tubers  may  include  a  small  propor- 
tion of  the  best  strains  of  a  variety,  but  they  are,  for  the  most  part,  the 
wortules.s  trasu  ot  nn  uiiacieutcCi  \'ancty  CtcvCiOpcci  luiwu^n  yCa-m  oi  picint 
variation.  The  persistent  use  of  small  seed,  year  after  year,  can  have  but 
one  result — the  rapid  deterioration  of  the  variety  thus  perpetuated  by  the 
steady  and  certain  process  of  elijnination  of  all  the  superior  strains  of  that 
variety.  Tubers  may  be  small  because  of  overcrowding  or  through  some 
unfavourable  condition,  but  if  they  are  from  a  high-yielding  plant  they  will 
give  satisfactory  results.  It  is  the  use  of  the'  tuber  that  is  small  becau.se  of 
inherent  inferiority  that  causes  varieties  to  deteriorate,  or,  as  it  is  generally 
termed,  "  run  out."  In  those  districts  where  seed  saving  is  possible  there 
should  be  a  continuity  of  seed  selection,  aiming  at  gradual  constant  improve- 
ment of  the  varieties  found  by  experiment  to  be  most  suitable  for  the 
locality. 


"Pot  Boilers "  on  the  Murrumbidgee  Irrigation 

Areas. 

Although  certain  crops  may  be  termed  "pot  boilers,"  the  tendency  on  the 
irrigation  areas  is  to  turn  these  crops  into  more  permanent  features — in 
other  words,  to  make  p  regular  crop  of  something  that  at  first  was  intended 
only  to  give  a  return  until  the  farm  became  productive. 

Two  chief  lines  offer  themselves  to  settlers  at  the  present  time,  viz., 
fruit-growing  and  dairying  (including  pigs).  With  either  of  these  industries 
the  yearly  return  is  supplemented  by  an  improvement  in  the  capital  value 
of  the  farm — in  the  case  of  fruit-growing  the  fruit  furnishes  the  income  and 
the  trees  the  improving  capital  value,  while  in  the  case  of  dairying  the  milk 
corresponds  to  the  first  and  the  natural  increase  in  the  herd  to  the  second. 
AVith  other  lines,  such  as  hay-growing,  tobacco,  peas,  Sudan  grass,  and  so 
forth,  the  annual  return  is  removed  from  the  land,  but  nothing  remains  to 
foster  the  capital  account.  Doubtless,  lucerne  on  the  best  soils  would  be  a 
good  paying  proposition,  provided  the  farmer  could  afford  to  hold  his  hay  over 
a  good  season,  but  even  there  the  land  has  to  be  worked  up  and  resown  after 
a  few  years.  One  hears  of  different  farmers,  chiefly  orchardists,  keeping 
things  going  during  the  period  of  development  by  growing  different  side 
lines,  but  if  the  side  lines  were  made  regular  farm  crops  the  production 
would  soon  be  greater  than  the  demand. — A.  N.  Shepherd,  Assistant 
Inspector  of  Agriculture. 
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E.  BREAKVVELL,  B.A.,  B.Sc,  Agrostologist. 

THE   SPOROBOLUS  GRASSES. 

The  Sporobolus  grasses  are  fairly  common  over  the  warm  parts  of  both  the 
Old  and  the  New  World. 

Their  economic  importance  varies  considerably  accoi'ding  to  the  species. 
The  well-known  American  Sacaton  grasses  (for  example.  S-  airoides  and 
(S.  Wrightii)  are  considered  very  valuable  grasses,  particularly  on  alkaline 
lands,  while  other  species  receive  such  invidious  names  as  Rush  grass  and 
C^ord  grass— fair  indicators  of  their  low  value. 

In  New  South  Wales  the  Sporobolus  grasses  cannot  be  considered  nearly  as 
important  as  some  of  the  genera  previously  described,  but  one  species, 
S.  indicus,  is  very  common  over  the  greater  portion  of  the  State,  and  is  of  least 
value  of  all.  The  Sporobolus  grasses  in  the  western  districts,  howeveiv, 
although  limited  in  abundance,  have  a  vei-y  high  feeding  value,  and  are  very 
much  unlike  the  Sporobolus  iiulicus  (Parramatta  grass)  of  the  coast. 

Habit. — Sporobolus  grasses  vary  considerably  in  superficial  appearance. 
In  the  western  districts  the  inflorescence  resembles  that  of  the  l^ove  grasses. 
Close  examination,  however,  wiU  show  the  presence  of  only  one  flower  on 
each  spikelet,  while  in  the  Love  grasses  there  are  several  overlapping 
flowers  to  every  spikelet. 

The  Sporobolus  grasses  on  the  coast,  however,  have  the  inflorescence 
in  the  shape  of  a  long  spike,  and  ai-e  often  called  Rat's  Tail  grass  on  this 
account. 

Sfjoroholus  indicus  (Fig.  1),  commonly  known  as  Parramatta  grass,  Tussock 
grasa,  or  Rat's  Tail  grass,  is  very  common  on  the  sandstone  sods  of  the 
coastal  districts  as  well  as  on  the  alluvial  and  volcanic  soils  of  the  interior. 
It  is  perhaps  more  common  in  the  Coujiity  of  Cumberland  than  anywhen;, 
and  is  a  constant  source  of  trouble  in  Sydney  grass  lawns.  Being  tussocky 
in  appearance  and  rapid  in  growth  in  the  summer,  it  becomes  very  unsightly 
in  a  lawn.  It  has  been  proved,  however,  that  a  good  growth  of  other  grasses 
on  enriched  soils  will  succeed  in  suppressing  it,  whereas  the  grass  itself  will 
stand  a  great  deal  of  hard  treatment  on  ])Oor  soils  before  it  can  be  eradicated  . 
Top-di'essing  of  buffalo  and  couch  lawns  is  essential  if  Parramatta  grass  has 
to  be  suppressed.  Tufts  of  this  grass  should  and  can  easily  be  removed  when 
the  soil  is  moist,  by  twisting  the  stems  in  the  hand,  grasping  the  grass  low 
down,  and  pulling  hard  ;  the  whole  root  system  of  the  tuft  is  removed  in  the 
operation. 
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Fig.  1. — -On  the  left,  Sporobolus  diander ,-  on  tne  right,  Sponibilus  indicus. 

Note  that  the  inflorescence  is  more  brol^en  in  S.  diander  than  in  the  other.    Both  are  typical  coastal 

Sporobolus  grasses. 
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Fig.  2. — On  the  left,  Sporoholwi  Loidleyl ;  on  the  right,  Sporvboltis  actinodadus. 
Note  the  attractive  inflortscence  of  .V.  Lindleyi.     Botli  are  typical  interior  Sporobolui  grasses. 
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The  texture  of  the  leaves  and  stems  of  Parraraatta  grass  is  particularly 
haril,  and  horses  have  been  known  to  loosen  their  teeth  in  grazing  on  it,  as 
the  animals  have  to  pull  rather  than  break  the  stems  and  the  leaves.  Cattle 
and  horses  will  eat  the  grass  in  its  young  stage,  but  its  palatability  and 
nutritious  qualities  are  of  a  very  low  order. 

Sporobolus  diander  (Fig.  1),  although  found  in  similar  localities  to 
S.  indicus,  is  much  softer  and  more  palatable.  Tt  is  fairly  abundant  around 
Newcastle  and  Maitland,  on  the  northern  rivers,  and  oo  the  northern  slopes 
and  tablelands. 

Sporobolus  virginicus  is  a  typical  example  of  an  alkaline  grass,  and  is 
common  in  the  salty  marshes  around  Sydney  and  elsewhere.  Something  like 
the  ordinary  Parramatta  grass  in  its  inflorescence,  it  can  readily  be  dis- 
tinguished by  its  rigid  wiry  leaves.  It  is  often  grazed  in  its  young  stages, 
and  although  it  contains  a  fair  amount  of  fibre  (29-41  per  cent.),  it  is  fairly 
high  in  protein  (860  per  cent.)  and  in  carbohydrates  (about  25  per  cent.). 

Sporobolus  Lindleyi  and  »S'.  actinocladus  (Fig.  2)  are  the  two  best  Sporo- 
bolus grasses  in  the  interior.  They  are  common  on  both  the  red  and  black 
soils,  being  particularly  noticeable  after  summer  thunderstorms.  They  are 
very  succulent  grasses  with  wide  tender  leaves.  Their  period  of  growth  is 
very  short  and  they  quickly  break  into  flower.  For  decorative  purposes  a 
bunch  of  flowers  from  SjMrobolus  Lindleyi  would  be  hard  to  excel.  The 
flower  branches  become  very  easily  broken  off,  however, before  the  seed  matures, 
and  if  a  permanent  stand  is  sought  it  is  absolutely  necessaiy  that  the  gra;;s 
be  protected  until  the  seed  is  ripe.  This  treatment  is  quite  practicable,  as 
the  flag  does  not  appear  to  be  affected  after  the  ripening  period. 


The  Searing  Iron  versus  the  Knife  for  Detailing 

Lambs.  , 

Experiments  have  been  conducted  by  the  Texas  Agricultural  Experiment 
Station,  U.S.A.,  to  determine  whether  the  searing  iron  is  better  than  the 
knife  for  detailing  lambs.  The  results,  which  are  presented  in  Bulletin 
No.  262  of  the  station,  directly  agree  with  results  of  similar  trials  conducted 
in  New  South  Wales  some  years  ago.    They  are  summarised  as  follows  : — 

Tilt;  resiTits  ootitiiied    iil   uuckiiiy    2uu   itiuiOs   iuu.iCa.tea    liiau   HO  auvaiilbige 

is  to  be  gained  in  docking  young  lambs  with  the  hot  iron  or  docking  pincers. 
This  operation  can  be  performed  more  quickly  with  the  knife,  and  apparently 
with  no  great  danger  of  fatalities  due  to  excessive  bleeding. 

The  lambs  docked  with  the  sharp  knife  healed  one  week  sooner  than  those 
docked  with  the  hot  iron. 

In  practically  every  instance  the  knife  left  a  healthier,  cleaner  wound 
or  sore  than  did  the  hot  iron. 

The  lambs  docked  with  the  knife  made  a  slightly  larger  gain  throughout 
the  test  than  did  those  docked  with  the  hot  iron. 

No  advantage  was  gained  by  searing  the  artery  after  docking  with  the 
knife. 
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The  Dlieetor  and  Selentifio  Staff  ol  the    Cawthion  hutitute.  Nelson*  lf.Z. 

W.  C.  Davies,  Curator. _  . 

R.  J.  Tillyard,  M.A.,  D.So.,  F.L.S.,  Biologist.  A.  Philpott,  Assistant  Entomologist. 

Professor  T.  H.  Easterfleld,  M.A.,  Ph.D.,  F.I.C.,  Director. 

Maxwell  Young,  F.C.S.,  AssisUnt  Chemist.  T.  Rigg,  M.A.,  M.Sc,  Agricultura  Chemist. 

Miss  Kathleen  M.  Curtis,  M.A.,  D.8c,,  D.I.C.,.  Mycologist. 
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The  Cawthron  Institute  of  Scientific 
Research^  Nelson^  New  Zealand* 


What  wealth,  directed  by  appreciation  of  the  value  of  science,  may  do  for 
indiistry  generally  and  for  any  community  in  particular  is  indicated  in 
some  degree  by  an  instittite  that  has  lately  been  founded  in  New  Zealand, 
and  that  might  well  suggest  to  some  citizen  of  New  South  Wales  a  direction 
in  which  he  could  serve  his  country. 

The  Cawthron  Institute  of  Scientific  Research,  located  in  the  town  of 
Nelson  in  New  Zealand,  has  come  into  existence  by  reason  of  the  foi;esight 
and  generosity  of  Mr.  Thomas  Cawthron,  a  well-known  citizen  of  Nelson, 
who  died  in  1916,  leaving  the  residue  of  his  estate,  after  the  payment  of 
certain  legacies,  for  the  purchase  of  land  and  the  erection  and  maintenance 
of  a  technical  institute  and  museum. 

The  trustees  under  the  bequest  (the  Bishop  of  Nelson,  the  Mayor  of 
Nelson,  the  member  of  the  House  of  Representatives  for  Nelson,  the  Chair- 
man of  the  Nelson  Harbour  Board,  and  Mr.  William  Rout,  the  younger), 
deferred  action  during  the  war,  allowing  the  interest  on  the  principal  to 
accrue,  so  that  the  capital  available  now  approximates  £200,000.  A  private 
commission  appointed  by  the  trustees  to  advise  on  the  subject  considered 
that  the  testator's  wishes  would  be  most  suitably  given  effect  to  by  establish- 
ing in  or  near  Nelson,  an  institute,  which  should  include  a  museum  illus- 
trative of  the  industries  of  the  Nelson  provincial  district,  but  which  should 
chiefly  give  instruction  in  and  perform  scientific  research  in  subjects 
definitely  related  to  the  industries  of  the  Dominion,  paying  special  attention 
at  the  outset  to  agriculture  and  particularly  to  fruit-growing,  but,  as  funds 
permitted,  taking  up  systematic  research  in  the  chemistry,  physics  and 
biology  of  the  soil,  the  development  of  forest  lands,  afforestation,  utilisa- 
tion of  minerals,  the  fishing  industry,  and  such  other  subjects  as  might  be 
deemed  important  from  time  to  time.  The  commission  in  concluding  its 
report,  emphasised  the  educational  value  of  the  institution  it  thus  sug- 
gested, and  considered  that  the  value  of  research  as  a  factor  in  education 
had  been  quite  insufficiently  recognised  in  New  Zealand,  and,  indeed, 
throughout  the  British  Empire. 

Proceeding  upon  these  lines,  though  with  some  necessary  variations  in 
detail,  the  trustees  at  the  close  of  the  war,  appointed  an  advisory  board  of 
seven  members,  a  director,  and  a  staff  consisting  of  scientific  officers  and 
their  assistants.  The  Director,  Professor  T.  H.  Easterfield,  brings  to  his 
task  ripe  experience,  business  ability,  and  tact.  He  has  paid  much  attention 
to  the  chemistry  of  the  native  flora  of  New  Zealand,  and  is  as  well  known 
to  the  manufacturers  as  to  the  scientific  men  of  the  Dominion.  Mr.  Rigg, 
the  Agricultural  Chemist,  has  carried  out  chemical  research  work  in  the 
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Cambridge  School  of  Agriculture  and  at  the  Eothamsted  Experiment 
Station  in  England.  Dr.  Tillyard,  well  known  in  connection  with  entomo- 
logical research  in  New  South  Wales,  will  study  insect  pests  with  a  view 
to  keeping  them  under  control,  and  Dr.  Kathleen  Curtis  has  ample  work 
before  her  in  connection  with  the  fungus  diseases  affecting  fruit  and  other 
crops  in  the  Dominion. 

The  work  of  the  Institute  will,  in  the  first  instance,  be  carried  out  in  a 
fine  residence  which  has  been  secured  for  the  purpose  and  fitted  up  with 
laboratories,  a  library  and  a  museum,  while  the  grounds  will  afford  room 
for  glass-house  and  plot  experiments.  For  the  permanent  location  of  the 
Institute,  a  magnificent  site,  three  or  four  miles  from  the  town,  has  been 
secured. 

The  Cawthron  Institute  has  been  launched  under  very  favourable  circum- 
stances, and  it  should  play  an  important  part  in  the  development  of  science 
and  industry  in  this  quarter  of  the  world,  but  many  great  and  significant 
opportunities  await  any  who  may  emulate  the  late  Mr.  Cawthron's  excellent 
example. 


Fallow  or  Summer  Fallow  ? 

The  value  of  a  full  fallow  as  against  a  short  or  summer  fallow  was  illustrated 
at  Trangie  Experiment  Farm  last  season.  Certain  red  soil  fallowed  in 
August,  1918,  and  sown  with  Federation  in  1919  yielded  6  bushels  per  acre, 
while  Sunset  wheat  sown  on  similar  land  that  had  only  been  summer  fallowed 
was  a  total  failure.  It  appears  that  the  difference  between  a  total  failure 
and  a  6-bushel  crop  was  due  to  the  difference  of  a  few  months  in  fallowing, 
yet  only  3-22  inches  fell  between  the  1st  August  and  31st  December,  1918 — in 
other  words,  the  long  fallow  only  had  the  opportunity  of  conserving  3^  inches 
more  than  the  summer  fallow — truly  the  facts  in  favour  of  sound  methods  do 
multiply. — A.  H.  MacDougall,  Manager,  Trangie  Experiment  Farm. 


A  Woman's  Movement  in  E-ural  Life. 

Canada,  is  the  birthplace  of  Women's  Institutes.  Twenty-two  years  ago  a 
little  group  of  countrywomen  in  Ontario  met  to  discuss  the  question  of 
lightening  the  loneliness  of  their  lot  on  remote  farmsteads.  They  met  at 
each  other's  houses  at  fixed  intervals,  not  only  for  social  entertainment  but 
also  for  devising  means  to  secure  the  various  improvements  their  homes  and 
the  district  required.     Thus  the  Women's  Institute  came  into  being. 

Yery  soon  the  homes  and  the  farms  showed  what  changes  could  be  accom- 
plished through  the  efforts  of  an  organised  band  of  intelligent  women.  The 
example  inspired  other  women,  and  before  long  the  institute  movement  had 
spread  through  Canada,  and  thence  into  the  United  States,  In  1915  it 
reached  Great  Britain,  by  way  of  Wales,  where  .  .  .  started  the  first 
Women's  Institute  in  Great  Britain.  .  .  .  The  number  has  now  risen 
to  over  1,600,  and  will  certainly  increase,  for  these  centres  of  industry  and 
recreation  are  imparting  to  village  life  much  of  the  stimulus  needed. — 
Journal  of  the  Ministry  of  Agriculture,  London. 
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Farmers^    Experiment   Plots. 

Maize  Experiments,  1919-20. 


South  Coast  District. 


R.  N.  MAKIN,  Inspector  of  Agriculture. 

The  crops  from  the  past  season's  maize  experiments  were  the  best  harvested 
for  many  years  on  the  South  Coast.  Weather  conditions  were  favourable 
for  heavy  yields,  owing  to  bountiful  rain  falling  during  December  and 
January,  when  the  crops  were  cobbing — the  critical  time  with  maize.  The 
experiments  comprised  variety  trials  and  tests  to  determine  the  most  suitable 
class  of  artificial  manure  for  grain  and  green  fodder. 

The  following  farmers  co-operated  with  the  Department  in  carrying  out 

the  work  : — 

J.  H.  Martin,  Parnbula. 

J.  Chittick,  Kangaroo  Valley. 

E.  G.  Kelly,  Boga. 

L.  B.  Garrad,  Milton. 

Geo.  Lindsay,  Dapto. 

Superintendent,  B^ys'  Farm  Homes,  Mittagong. 

J.  Timbs,  Albion  Park. 

V.  J.  Collins,  Bemboka. 

J.  Hansen,  Moruya. 

At  Moruya  the  returns  were,  for  some  unaccountable  reason,  so  variable, 
that  it  was  decided  not  to  record  them. 

The  Varieties  Reviewed. 

The  variety  trials  were  productive  of  much  interesting  information.  The 
season  favoured  the  later  maturing  varieties,  and  some  heavy  yields  were 
obtained.  At  Pambula  a  new  variety,  Kansas  Sunflower,  yielded  113'8 
bushels,  topping  all  other  varieties,  but  it  was  much  the  latest  in  point  of 
maturity.  On  the  same  plots  another  new  variety,  U.S.  133,  yielded  80 
bushels  per  acre  within  130  days  of  planting,  and  attracted  a  great  deal  of 
attention  from  local  farmers  on  account  of  its  early  maturity.  Boone 
County  White  came  well  to  the  fore  as  a  great  yielding  variety  under 
suitable  conditions.  It  is  a  fairly  hard  maize,  and  yields  a  fine  sample  of 
grain ;  the  cobs  generally  set  well,  and  are  very  uniform,  and  it  is  a  variety 
that  is  fast  coming  into  favour  with  those  who  grow  white  corn.  Learning, 
Silvermine,  and  Eureka  are  varieties  that  suit  the  South  Coast  well. 
Learning  is  a  variety  very  suitable  for  poultry-farmers,  and  is  also  one  that 
will  be  found  to  crack  well  where  it  is  necessary  to  crack  corn. 

Golden  Glow,  a  variety  about  as  early  as  U.S.  133,  is  a  promising  sort. 
This  and  Sibley  (a  variety  largely  grown  in  Victoria)  were  tested  at  Pambula 
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alongside  the  Department's  varieties,  as  was  also  Reid's  Yellow  Dent,  seed 
of  which  was  imported  by  Mr.  J.  A.  Martin  from  the  United  States.  The 
varieties  here  mentioned  stood  out  above  all  others  as  grain  varieties. 

Details  of  the  Plots. 
Fambula.— Sown  20th  October,  1919;  harvested  26th  June,  1920.  Soil, 
alluvial  deposit  from  granite  and  basalt.  Ground  prepared  early  and 
ploughed  and  harrowed  again  beforo  sowing  ;  previous  crop  corn.  Sown  by 
hand  on  the  check,  three  grains  every  3  feet  6  inches.  Effective  rainfall, 
20'73  inches.  Plot  flooded  in  December  and  January.  Light  frost  2l8t 
November.     Manured  with  P7  mixture  at  the  rate  of  2  cwt.  per  acre. 

Kangaroo  Valley. — Sown  28th  October,  1919;  harvested  June.  Soil, 
sandstone.  Prepared  early  and  ploughed  again  and  harrowed  prior  to 
spwing.  Sown  with  corn-planter,  drills  4  feet  apart,  3  grains  dropped  every 
2  feet  6  inphes.  Rainfall,  23-06  inches.  Manured  with  P7  mixture  at  the 
rate  of  2  cwt.  per  acre. 

Bega.— Sown  16th  October,  1919  ;  harvested  10th  June,  1920.  Soil, 
alluvial  deposit  from  granite.  Plot  prepared  early  and  again  worked  prior 
to  sowing.  Drills  run  with  plough  ;  seed  and  manure  hand-sown.  Rainfall, 
26 '55  inches.  This  test  included  trials  of  botli  complete  and  incomplete 
arrificial  manures.  Unfortunately  a  soakage  from  a  swamp  adjacent  to  the 
plots  affected  those  treated  with  mixtures  P5,  P7,  and  P8. 

Milton. — Sown  4th  October,  1919  ;  harvested  July,  1920.  Soil,  sandstone, 
situated  on  hillside  ;  ground  very  variable.  Plot  prepared  early  and  worked 
again  before  sowing.  Seed  sown  with  corn-planter,  drills  4  feet  apart, 
single  grain  in  drill  every  10  inches.     Rainfall,  22*50  inches. 

Albion  Park.— Sown  20th  October,  1919;  harvested  May,  1920.  Soil, 
sandstone.  Plot  prepared  early  and  worked  agliin  before  planting.  Seed 
and  manure  sown  with  corn-planter.  Drills  4  feet  apart,  3  grains  every 
2  feet  6  inches.     Rainfall,  23  inches.     Weed  growth  troublesome. 

Mittagong.— Sown  23rd  October,  1919  ;  harvested  9th  March,  1920.  Soil, 
sandstone  formation.  Plot  prepared  early  and  worked  again  before  planting. 
Seed  (30  lb.  per  acre)  sown  with  maize-planter  in  drills  3  feet  apart. 
Rainfall,  22*79  inches.  Crop  considered  one  of  the  best  ever  raised  in  the 
district. 

Bemhoka. — Sown  11th  December,  1919;  harvested  May,  1920.  Soil, 
granite  formation.  Ground  prepared  early  and  ploughed  again  before 
planting.  This  plot  was  sown  too  late  for  good  returns  and  unfortunately 
the  rainfall  was  insufficient. 

Dapto.— Sown  19th  November,  1919 ;  harvested  22nd  March,  1920.  Soil, 
from  sandstone.  Seed  (30  lb.  per  acre)  sown  in  drills  3  feet  apart.  This 
plot  also  was  sown  too  late  and  weed  growth  was  very  troublesome,  the 
ground   being   unworkable  during  December  and  January  owing  to  heavy 
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Results  of  Maize  Variety  Trials. 


J.  Chittick, 

J.  H.  Martin, 

Kangaroo  Valley. 

Pambula. 

bushels  per  acre. 

bushels  per  acre. 

Yellow  flogan            

48 

Learning 

66-48 

103-40 

Star  Learning... 

60-32 

Red  Hogan      

47-24 

101 

Narrow  Red  Hogan 

66 

94-15 

Golden  Beauty           ...         ... 

60-32 

Improved  Yellow  Dent 

66  36 

95-25 

Boone  County 

71-22 

108-24 

Hickory  King 

69-24 

84-49 

Craig  Mitchell            

49  24 

Silvermine       

4016 

104-40 

Leggett's  Pride 

46-24 

103  40 

Funk's  Yellow  Dent 

96  12 

U.S.  133           

80-8 

Kansas  Sunflower      

113-8 

Eureka 

10419 

Golden  Glow  ... 

81 

Sibley 

108-24 

Reid's  Yellow  Demt 

106-48 

Results  of  Manurial  Trials  for  Green  Fodder  (Variety, 
,    Improved  Yellow  Dent). 


Manures  and  Mixtures. 


Pann  Homes, 
Mittagong. 


V.  J.  Collins, 
Bembolia. 


Oeo.  Lindsay, 
Dapto. 


Manure,  M5*  

2owt.  P7* 

2cwt.  P8* 

2  cwt.  blood  and  bone 
No  manure    ... 
2  cwt.  basic  superphosphate 
2  cwt.  superphosphate 
1  cwt.  superphosf  hate 


t.  c. 
27  4 
30    12 


q.  lb. 
1  4 
3     12 


28  11  1  20 

26  16  2  24 
12  2  0  16 
20  11  1  20 

27  16  0  8 
22  4  1  4 


c.  q. 

5  0 

5  0 
10  0 

6  0 
0  0 

10  0 

0  0 

0  0 


lb. 
0 
0 
0 
0 
0 
0 
0 
0 


t.      c.     q, 

10  0    0 
9     16     0 

11  2 
14     11 

1 


lb. 

0 

0 

3     12 


14 

14     11 

14      0 

9 


20 
24 
•20 

8 


5    2     24 


♦The  Mixture  M5  nonsists  of  superphosphate  2  parts  and'sulphate  of  ammonia  1  part ;  P5,  of  superphos- 
phate 4  parts,  sulphate  of  potash  1  part  ;  P7,  of  superphosphate  and  bone-dust,  equal  parts  :  ami  P8,  of 
superphosphate  and  blood  and  bone,  equal  parts. 

Results  of  Manurial  Trials  for  Grain. 


Manures  and  Mixtures. 

L.  B.  Qarrad, 
Milton. 

E.  0.  KeUy, 
Bega. 

J.Timbs, 
Albion  Park. 

bushels  per  acre. 

bushels  per  acre. 

bushels  ppr  acre. 

2  cwt.  blood  and  bone: 

91-24 

104-24 

2714 

2  cwt.  basic  superphosphate  . . . 

99-24 

101  -40 

27-40 

2cwt.  P8           

107-24 

86-32 

33-24 

2cwt.  P7           

101-10 

79-40 

3216 

licwt.  P6         

113-8 

77-0 

31 -2i 

No  manure         

109-40 

93-16 

23  8 

2  cwt.  superphosphate 

105  8 

113-38 

25-40 

1  cwt.  superphosphate 

98-26 

108 

25-24     . 
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A  Silage  Stack  on  the  North  Coast. 

The  accompanying  illustration  of  a  silage  stack  constructed  on  the  lines 
suggested  in  the  Agricultural  Gazette  iov  November,  1919,  affords  evidence  of 
the  usefulness  of  the  method.  The  photograph  was  forwarded  by  Mr. 
L.  I.  Uther,  of  Bonville,  an  old  diploma  student  of  Hawkesbury  Agricultural 
College,  who  stated  that  this  stack  was  built  by  a  neighbour,  Mr.  F.  Williams, 
according  to  the  directions  given  in  the  Gazette.  Previously  Mr.  Williams 
had  built  silage  stacks  in  the  old  way  (crossing  the  maize  at  the  corners), 
and  had  had  considerable  waste.  The  stack  photographed  turned  out  the 
best  Mr.  Uther  had  ever  seen,  the  waste  on  the  sides  not  being  more  than 
6  inches  and  on  the  ends  about  9  inches.     The  maize  was  right  up  to  the 
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A  Silage  Stack  at  Bonville. 

top  when  stacking  was  finished,  and  the  photograph  was  taken  when 
settling  was  completed.  The  following  details  were  also  supplied  :  Crop, 
7  acres  of  Yellow  Dent  maize;  base  of  stack,  14  f  eet  x  16  feet;  labour 
involved,  four  men  for  6|  days,  with  two  horses  and  drays,  and  a  horse  to 
lift  the  stuff;  slings  were  used  to  split  the  loads  into  four  and  were  hoisted 
direct  from  the  drays ;  estimated  tonnage,  70  tons ;  estimated  cost,  4s.  6d. 
per  ton  for  cutting  and  stacking. 

In  sending  the  above,  Mr.  Uther  mentioned  that  a  tenant  of  his  had  also 
made  a  stack  on  these  lines  and  that  it  had  also  turned  out  well,  though  the 
percentage  of  waste  was  higher  owing  to  insufficient  weighting. 
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Trials  of  Grasses  and  Fodder  Plants* 

Glen  Innes  Experiment  Farm. 


L.  F.  ROWNEY,  H.D.A.,  Experimentalist. 

Instructive  results  were  obtained  with  a  number  of  grasses,  clovers  and 
lucernes  at  this  farm  during  last  season,  and  reference  to  the  behaviour  of 
some  of  them  may  be  of  interest  to  farmers.  The  plots  are  about  "21  chains 
wide  and  about  1*19  chains  long,  equalling,  therefore,  about  one-fortieth  of 
an  acre.  The  rows  are  "04  chains  apart  and  run  about  five  per  plot,  and 
the  divisions  between  plots  are  "05  chains  wide.  In  computing  the  results 
allowance  has  been  made  for  misses  or  blanks  in  the  rows,  but  the  yield* 
under  field  conditions  would  actually  be  heavier. 

Grasses. 
Andropogon  intermedius  (Prairie  Blue  Grass). — This  tufted  perennial  has 
been  under  observation  in  the  grass  garden  for  several  years.  It  is  one  of 
the  best  of  our  native  grasses,  but  in  this  district  it  dies  down  completely 
during  severe  winter  weather.  Under  good'  conditions  it  grows  over  3 
feet  in  height,  and  can  be  cut  two  or  three  times  in  a  season.  It  reaches 
its  maximum  growth  in  late  summer,  and  is  palatable  at  all  stages  of  growth. 
One  objection  is  the  poor  germinating  quality  of  its  seed,  but  it  is  noticed 
that  under  cultivation  the  vitality  of  the  seed  is  appreciably  increased. 

Andropogon  affinis  (Blue  Grass). — This  grass  makes  little  or  no  progress 
during  the  winter,  but  very  fair  spring  and  summer  growth,  reaching  its 
maximum  about  mid-summer,  reaching  3  feet  6  inches  in  height  under 
good  conditions.  It  is  spreading  through  tbe  grazing  areas  of  this  farm,  and 
doing  much  to  improve  their  quality  and  carrying  capacity.  The  degree  of 
palatability  can  be  gauged  from  the  fact  that  it  is  only  in  sheltered  positions 
and  the  headlands  of  cultivation  paddocks  that  it  gets  any  chance  of  setting 
seed.  Were  it  not  for  tbe  fact  that  the  seed  produced  is  of  low  vitality, 
Andropogon  affinis  would  form  one  of  the  principal  constituents  of  the  native 
pastures  of  this  farm. 

Bromus  japonicus. — This  appears  to  be  a  perennial  form  of  Prairie  grass. 
It  withstands  frost  well,  and  makes  very  good  growth  during  late  winter  and 
early  spring.  Two  or  three  cuts  may  be  made  during  a  season,  and  the  grass 
makes  excellent  growth  after  cutting.  It  is  palatable,  with  light  green, 
fairly  sweet  leaves,  producing  a  fair  bulk  of  fodder.  It  grows  readily  from 
seed,  which  it  produces  in  fairly  large  quantities. 

Festiica  arundinacea  (Giant  Fescue). — This  is   an  introduced    perennial 

*«&.  which  has  had  a  good  trial  at  this  farm.     It  is  an  excellent  frost  resister  and 

grows  well  during  a  dry  spell.     Its  leaves  are  dark  green,  broad,  and  fairly 
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soft.  It  produces  a  good  yield  of  fodder,  which  may  be  cut  two  or  three 
times  in  a  season.  It  is  more  suited  for  grazing  with  cattle  than  with  sheep. 
The  seed  germinates  fairly  readily  and  may  be  procured  from  various  seeds- 
men. A  great  defect  is  that  in  wet  seasons  it  is  liable  to  ergot ;  but  clean 
strains  of  seed  are  procurable. 

Schedonorns  Hookerianus  (Hooker's  Fescue). — This  is  very  similar  to  Giant 
Fescue,  but  of  native  origin,  and  the  seed  is  not  procurable  in  any  quantity. 
The  grass  produces  a  greater  abundance  of  leaves  than  Giant  Fescue,  but  it 
is  also  liable  to  ergot. 

Danthonia  semiannularis  (Wallaby  Grass). — This  is  probably  the  best  of 
the  native  grasses  suited  to  this  district.  It  is  a  small  tufted  perennial, 
making  excellent  early  spring  growth,  growing  quickly  after  cutting,  and 
being  at  its  best  about  mid-summer.  It  withstands  frost  well,  and  in  all 
stages  of  growth  is  relished  by  stock. 

It  forms  a  large  proportion  of  the  pastures  of  this  farm  and  district,  but 
can  only  be  distinguished  by  laymen  where  it  has  had  protection  from  stock. 
•  Under  these  conditions  it  flowers  freely,  producing  a  sufficiency  of  seed  to 
largely  counteract  its  poor  germinating  powers. 

Dactylis  glomerata  (Cocksfoot), — This  is  an  introduced  perennial  of 
tusBOcky  habit.  It  withstands  dry  weather  fairly  well,  and  frosts  to  a  large 
«xtent,  remaining  green  throughout  the  winter.  It  makes  a  fairly  good 
start  in  early  spring,  attaining  its  best  growth  in  early  autumn.  It  is 
palatable  and  stands  stocking  well.  After  a  few  years,  if  understocked  in 
^ood  seasons,  it  has  a  tendency  to  become  rather  harsh  and  tussocky,  and  is 
probably  more  suited  for  sowing  in  a  mixture  than  alone.  It  makes  very 
fair  headway  after  cutting.  Seed  of  this  grass  is  easily  procurable  commer- 
cially, and  to  obtain  a  good  stand  in  the  field  is  no  problem  to  any  farmer. 

Wadpu  (from  New  Zealand). — A  prostrate  perennial,  this  grass  spreads 
rapidly  by  means  of  underground  stems.  It  produces  a  fair  quantity  of 
soft,  light  green  leaves,  attaining  its  maximum  growth  in  autumn.  It 
withstands  frost  very  well,  but  makes  little  progress  during  the  winter.  A 
minimum  quantity  of  seed  is  formed,  which  is  of  doubtful  germinating 
quality. 

Phalans  huVbosa  (Toowoomba  Canary  Grass). — An  introduced  perennial, 
which  has  had  continuous  trial  at  this  farm,  under  both  plot  and  field 
conditions.  It  withstands  frost  very  well,  and  even  during  severe  winter 
weather  it  makes  fair  headway.  Its  growth  during  a  dry  spell  is  very 
marked  in  comparison  with  other  grasses.  In  a  normal  season  it  grows 
3  feet  to  4  feet  in  height,  being  at  its  best  toward  the  end  of  the  summer. 
Patches  under  the  best  of  conditions  on  this  farm  have  reached  a  height  of  • 
7  feet  without  becoming  harsh  or  woody,  the  leaves  reaching  to  more  than 
half  this  height.  It  is  palatable,  stands  stocking  well,  but  under  some 
conditions  it  has  a  tendency  to  run  out  after  a  few  years,  producing  leaves 
only  on  the  outer  edge  of  the  tufts.  Best  results  would  be  obtained  by 
grazing  this  grass  with  both  cattle  and  sheep. 
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Lolium  perenne  (Perennial  Rye  Grass). — This  grass  seldom  grows  more  than 
2  feet  in  height,  forming  comparatively  small  tufts.  It. produces  an  abun- 
dance of  dark  green,  soft,  palatable  narrow  leaves.  Its  great  features  are  its 
frost  resistance  and  its  abundant  early  spring  growth.  This  places  it  in  the 
front  rank  of  the  introduced  grasses  suitable  for  this  district,  where  the  lack 
of  late  winter  and  early  spring  pasturage  is  so  acutely  felt. 

Under  field  conditions,  with  normal  rainfall  and  stocking,  it  commences  ta 
run  out  after  about  four  years.  It  withstands  dry  weather  fairly  well,  but 
on  light  ground  a  continued  dry  spell  is  liable  to  kill  it  out.  Very  little 
difl&culty  is  experienced  in  getting  an  excellent  stand  of  this  grass  from  seed 

Deyeuxia  coarctata. — The  growth  is  spreading,  the  seed-heads  not  being 
above  1  foot  in  height.  It  produces  a  quantity  of  dark  green  leaves, 
which  are  fairly  soft  and  palatable.  It  withstands  frost  rather  well,  and  is 
not  badly  checked  by  dry  weather.  The  seed  is  very  small  and  light  and 
germinates  only  fairly  well.  This  introduced  perennial  has  had  only  limited 
trial  here,  but  it  is  worthy  of  consideration,  for  it  has  all  the  characteristic* 
of  a  grass  that  will  stand  feeding  off  and  trampling  by  stock. 

Avena  elatior  (Tall  Oat  Grass). — This  introduced  perennial,  growing  in 
tufts,  produces  an  abundance  of  dark  green,  soft,  palatable  leaves.  It  with- 
stands frost  to  a  very  qaarked  degree,  and  appears  to  be  but  little  checked  by 
dry  weather.  It  has  had  a  good  trial  at  this  farm,  and  is  undoubtedly  one 
of  the  most  promising  grasses  for  this  district.  We  have  no  data  available 
here  regarding  its  behaviour  under  stocking.  It  is  to  be  hoped  that  this 
difficulty  will  shortly  be  overcome,  for  the  grass  has  attracted  the  attention 
of  many  by  its  excellent  appearance  in  the  trial  plots.  It  is  very  sweet  and 
palatable,  and  makes  rapid  growth  after  cutting.  Seed  may  be  obtained 
commercially,  and  no  difficulty  should  be  experienced  in  obtaining  good 
results  from  this  grass. 

Phleum  pratense  (Timothy). — This  perennial  has  not  maintained  here  the 
reputation  it  has  in  America.  It  produces  only  a  medium  quantity  of 
fodder,  and  appears  to  require  frequent  re-sowing.  It  is  palatable,  but  makes 
but  little  growth  during  winter  and  under  a  dry  spell. 

Lucernes. 

Tamworth  Lucerne. — This  has  proved  its  suitability  to  the  district  in 
continuous  trials  at  this  farm.  The  habit  is  erect,  with  broad  leaves.  It  is 
more  suitable  for  cutting  than  grazing,  and  makes  rapid  growth  after  each 
cutting.     It  stands  frost  and  dry  weather  well. 

Montana.— While  not  growing  as  tall  as  Tamworth,  this  variety  produces 
a  greater  bulk  of  fodder  at  each  cut.  The  leaves  are  smaller  and  of  a 
darker  green,  and  its  stooling  habit  is  more  marked  than  that  of  Tamworth. 

Kansas  and  Northern  Californian. — Both  are  similar  in  appearance  and  habit 
of  growth  to  Montana.  All  three  varieties  withstand  frost  and  dry  weather  well. 

Algerian. — This  variety  has  had  extended  trial  at  this  farm,  and  its  suit- 
ability to  the  district  is  unquestioned.  The  seed,  however,  is  unprocurable, 
the  original  package  having  been  imported  from  Africa. 


802  Agricultural  Gazette  of  N.S,W.  [Nov.  2,  1920. 

Grimm. — This  lucerne  has  had  but  limited  trial  here.  It  was,  however, 
originally  grown  in  a  cold  climate.  The  habit  of  growth  is  rather  prostrate, 
with  fairly  small  dark  green  leaves,  appearing  to  be  more  ^suited  for  grazing 
than  cutting. 

Bathurst  No.  6. — Originating  at  Bathurst  Experiment  Farm,  this  variety 
is  fairly  prostrate  in  habit,  with  medium-sized  dark  green  leaves.  It  resists 
frosts  very  well,  and  appears  to  be  a  promising  strain  for  the  district. 

Chubut. — This  variety  is  i-ather  prostrate  in  habit  of  growth,  and  resists 
frosts  well. 

Dakota. — Of  rather  erect  habit,  Dakota  makes  quick  growth  after  cutting. 
Like  Chubut,  it  has  had  only  a  limited  trial. 

Peruvian. — The  growth  is  erect,  and  the  leaves  fairly  large  and  hairy.  It 
is  a  poor  stooler,  and  only  fairly  palatable.  It  has  very  little  to  recommend 
it  for  this  district. 

Extended  work  with  lucerne  cannot  be  carried  out  at  this  farm  on  account 
of  the  fact  that  lucerne  does  not  set  seed  here.  A  total  area  of  about 
16  acres  has  been  laid  down  under  Montana  lilcerne,  that  variety  having 
given  the  most  satisfactory  results.  The  seed,  however,  had  to  be  procured 
from  America.  Those  desirous  of  putting  down  an  area  under  lucerne  in 
this  district  need  not  hesitate  about  using  Tam  worth,  the  seed  being  easily 
procurable. 

Glovets  and  Sheep's  Burnett. 

Melilotus  aUxi  (Bokhara  Clover). — This  biennial  has  now  had  good  trial 
at  this  farm,  and  has  without  doubt  proved  its  suitability  to  the  district.  It 
has  passed  the  experimental  stage,  and  field  areas  have  been  laid  down  on 
the  farm.  Farmers  in  this  district  who  have  given  this  excellent  forage 
plant  a  trial  have  in  all  cases  enlarged  their  areas  under  it,  for  it 
may  be  grazed  by  both  cattle  and  sheep.  It  does  not  make  much  growth  in 
winter  in  the  coldest  portions  of  the  district,  but  provides  excellent  grazing 
until  late  in  the  autumn.  During  the  second  year  it  sets  seed  freely,  and  no 
difficulty  is  experienced  in  maintaining  a  stand.  Best  results  are  obtained 
by  sowing  in  the  spring. 

Ladino. — This  clover  is  likely  to  prove  one  of  the  most  important 
introductions  we  have  made  from  America  for  some  time.  It  is  a  prostrate 
;perennial  with  white  flowers.  The  stems  root  freely  at  the  nodes,  and  each 
plant  soon  occupies  a  large  area,  reaching  2  feet  from  the  centre  in  any 
•direction.  The  leaves  are  dark  green  in  colour,  and  although  rather  small- 
are  produced  in  fair  quantity.  It  grows  fairly  well  in  the  winter,  and  in 
spite  of  the  dry  conditions  existing  here  for  the  past  two  years,  it  has  made 
.very  fair  progress. 

Trifolium  prafense  perenne  (Perennial  Red  Clover). — This  is  a  strong 
•shooting  perennial,  producing  a  large  amount  of  dark  green,  broad,  succulent 
leaves.  It  grows  well  in  winter  and  stands  dry  weather  fairly  well.  The 
root  system  is  deep,  the  tap  root  being  about  10  inches  long.  The  flowers 
.are  large  and  of  heliotrope  colour.     It  has  been  used  in  rotation  systems  at 
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the  farm  for  over  ten  years,  and  has  given  satisfactory  results.  In  good 
seasons  it  grows  to  2  feet  6  inches  in  height,  and  can  be  cut  for  hay.  The 
bulk  of  the  seed  used  in  the  State  comes  from  New  Zealand. 

Trifolium  pra'ense  perenne  (Chilian  Clover). — This  is  a  strain  of  perennial 
red  clover  which  is  superior  to  the  better  known  one,  being  a  better  drought 
resister  and  setting  seed  more  freely.  Under  some  conditions  it  gives  a  heavier 
yield  of  fodder  per  acre. 

Poterium  sauguisorba  (Sheep's  Burnett). — This  valuable  fodder  plant  has 
been  grown  at  the  farm  for  some  years  past.  Records  from  year  to  year 
show  that  it  grows  strongly  winter  and  summer  whether  the  season  be  wet 
or  dry.  Tt  has  been  grown  successfully  in  the  coldest  positions  on  the 
Southern  Tableland,  as  well  as  in  the  west  of  this  State. 


Tick  Eradication  in  United  States  of  America. 

The  first  steps  for  the  eradication  of  the  tick  from  the  southern  portion  of 
United  States  were  taken  in  1 905,  and  so  well  organised  and  successful  has 
the  work  been  that  it  is  now  claimed  that  the  end  is  almost  in  sight.  Some 
idea  of  the  immensity  of  the  work  is  conveyed  by  Veterinarian  E.  I.  Smith  in 
a  recent  number  of  the  Jotirnal  of  the  American  Veterinary  Medical 
Association.  In  1905  the  whole  of  six  States,  and  large  portions  of  six 
others,  were  quarantined  on  account  of  the  danger  of  taking  the  cattle  tick, 
and  tick  fever,  furtlier  north.  The  tirst  work  to  be  done  was  educational, 
attempts  being  made  to  explain  what  the  economic  results  of  the  removal  of 
the  cattle  tick  would  be,  and  at  the  same  time  all  information  about  the 
cattle  tick  was  collected.  Slowly  the  methods  employed  to  fight  the  tick, 
such  as  pasture"^ rotation,  spraying  and  dipping,  were  brought  into  action,  and 
as  the  northern  portion  of  the  area  was  cleared  and  released  from  quarantine, 
the  people  in  the  cleared  area  demanded  protection  from  the  infected 
country  further  south,  and  began  to  insist  on  eradication  in  those  areas  also. 
After  the  arsenical  dip  came  into  use,  the  work  was  carried  out  much  more 
effectively  and  quickly,  until  by  December,  1918,  63  per  cent,  of  the 
territory  originally  quarantined  had  been  released,  and  Smith  asserts  that 
from  present  indications,  within  five  years  the  tick  will  be  a  matter  of 
history  in  the  United  States. 

A  few  figures  will  indicate  how  big  was  the  undertaking :  35,000  dips 
were  in  operation,  which  used  in  one  year  over  900,000  lb.  of  arsenic ; 
nearly  3,000  men  were  directly  employed  by  the  Government  in  the  work, 
and  the  number  of  dippings  in  1919  ran  to  over  48,000,000.  Inquiries  made 
from  the  authorities  of  the  various  States  showed  that  the  value  of  the 
cattle  had  increased  as  a  result  of  tick  eradication  from  20  to  100  per  cent., 
and  correlated  with  it  there  had  been  an  increase  in  land  values  of  25  to 
100  per  cent. 

The  work  is  a  standing  monument  to  the  capacity  of  the  veterinary  staffs 
of  the  State  and  Federal  Departments,  and  is  an  object  lesson  to  other  tiek- 
infested  countries  as  to  what  may  be  done  by  energy  and  co-operation, 
Australia  is  faced  with  much  the  same  problem,  and  the  time  will  come 
when  it  will  be  tackled  with  the  same  courage  and  determination  as  was 
shown  by  the  Americans.  New  South  Wales  may  well  desire  to  be  the 
leader  in  such  a  movement. — Max  Henry,  M.R.C.V.S.,  B.V.Sc. 
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Pure-seed  Growers  Recommended  by  the  Department. 

The  following  list  of  growers  of  pure  seed  of  different  varieties  of  farm 
crops  is  compiled  to  indicate  to  farmers  where  pure  seed  is  at  present 
available.  The  list  is  compiled  on  recommendations  made  after  an 
inspection  by  a  field  officer  of  the  Department. 

Maixe  :->- 

A.  Sommerlad,  Hillcrest,  Tenterfield. 
/Manager,  Experiment  Farm,  (ikii  Innes. 
\J.  S.  R.  Crawford,  Emu  Swamp,  Orange. 
Itlanager,  Experiment  Farm,  Yanco. 


Silver  King  (ungraded)    ... 

Early  Yellow  Dent 

Silvermine 

Small  Red  Hogan 

Craig  Mitchell  (ungraded) 

Boone  County  White 

Golden  Beauty 

Learning 

Golden  Nugget 

Early  Clarence 

Giant  or  Manning  White 

Improved  Yellow  Dent   ... 

Red  Hogan 

Orain  SorghuTWi  : — 
Feterita 

Sweet  or  Saccharine  Sorghums  :■ 
Saccaline    ... 

G  raises : — 

Paspalum   ... 

,,  ..         ... 

Sudan  Grass 

Elephant  Grass  (roots) 


Kihuyu  Grass  ( roots) 

Clovers : — 

Shearman's  Clover  (roots) 


H.  Short,  Dorrigo. 

W.  D.  K.  Humphries,  Muswellbrook. 

J.  Chittick,  Kangaroo  Valley. 

R.  Richardson,  Mondrook,  Tinonee. 

Manager,  Pixperiment  Farm,  Grafton. 

J.  W.  Smith,  Wauchope. 

F.  T.  Dowling,  Tumut. 

A.  McM.  Singleton,  Henley,  Sydney. 

Manager,  Experiment  Farm,  Grafton. 

Principal ,  Ha  wkesbury  A.  College,  Richmond. 

W.   W.  Hosking,  Farm  778,  Leeton-. 

Manager,  Experiment  Farm,  Lismore. 
Principal,  Hawkesbury  Agricultural  College, 
Richmond. 

Manager,  Experiment  Farm,  Lismore. 
Manager,  Experiment  Farm,  Berry. 
W.  W.  Hosking,  Farm  778,  Leeton. 

Principal,Hawke8bury  A.College.Richmond 
Manager,  Experiment  Farm,  Grafton. 
Manager,  Experiment  Farm,  Lismore, 
Manager,  Experiment  Farm,  Yanco. 

Principal,  Hawkesbury  A .  College,  Richmond. 


,..     J.  H.  Shearman,  FuUerton  Cove,   Stockton, 
via  Newcastle. 
Bokhara  or  Sweet  Clover  ...     A,  Sommerlad,  Hillcrest,  Tenterfield, 

Growers  of  pure  seed  of  any  variety  of  farm  crop  who  wish  to  be  included 
in  this  list  should  communicate  with  the  Under  Secretary,  Department  of 
Agriculture,  Sydney. 

It  is  especially  desired  to  locate  reliable  sources  of  seed  of  Thew,  Huguenot, 
Firbank,  and  Florence  wheats,  Sunrise,  Ruakura,  and  Guyra  oats,  and  Cape 
and  Skinless  barleys,  the  demand  for  seed  of  which  for  coastal  green  fodder 
far  exceeds  the  visible  supply. 


When  a  farmer  orders  a  box  of  bolts  of  a  certain  make  and  size  he  does  not 
expect  to  find  a  thin  layer  of  the  bolts  specified  on  the  top  of  the  box  and 
assorted  bolts  underneath.  In  the  world  of  commerce  a  manufacturer  who 
pursued  such  practices  would  soon  be  bankrupt.  The  same  principle  applies 
to  the  sale  of  farm  products.  Before  sending  produce  to  market  the  farmer 
should  sort  it  as  to  quality  and  size.  It  is  estimated  that  in  1919  the  potato 
growers  in  Virginia  increased  their  profits  a  half  million  dollars  by  grading 
their  produce. — U.S.  Weekly  News  Letter. 
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Farmers^    Experiment   Plots* 

Summer  Fodder  Experiments,  1919-20. 


Central  Coast. 


J.  M.   PITT,  Assistant  Inspector  of  Agriculture. 

Experiments  with  summer  fodder  crops  were  conducted  by  tlie  Department 
during  the  sesison  1919  in  conjunction  with  the  following  farmers  : — 

J.  C.  Dufif,  Somerset,  Mt.  George,  Manning  River. 

A.  H.  Norria,  Mt.  George,  Manning  River. 

R.  Richardson,  Mondrook,  Manning  River. 

A.  C.  McLeod,  Mondrook,  Manning  River. 

V.  Murray,  "  Pigeon  Grove."  Pampoolah,  Manning  River. 

J.  P.  Mooney,  Dumaresque  Island,  Manning  River. 

C.  J.  Ellis,  THnonee,  Manning  River. 

J.  Davis,  Sherwood,  Macleay  River. 

R.  Lindsay,  Belmore  River,  Macleay  River. 

A.  O'Shea,  Belmore  River,  Macleay  River. 

J.  Smith,  *'  Hazeldean,"  Wauchope,  Hastings  River. 

O.  Collins,  East  Comboyne. 

W.  H.  Duffy,  East  Comboyne. 

Alex.  Smith  and  Atkins  Bros.,  Bandon  Grove,  Dungog,  Williams  River. 

M.  Smith,  "  Bona  Vista,"  Paterson  River. 

Excepting  those  on  the  Comboyne  and  at  Paterson,  the  trials  were  con- 
ducted on  rich  alluvial  flats  ;  the  Comboyne  trials  took  place  on  volcanic 
soil,  and  those  at  Paterson  on  ordinary  hillside  soil,  both  being  typical  of  the 
'surrounding  country. 

Sowings. 

Preparatory  cultural  operations  were  satisfactory,  farmers  having  ample 
time  to  prepare  clean  seed  beds  while  waiting  for  the  drought  to  break. 
Sowings  were  mostly  made  with  the  hand  on  the  smaller  plots,  and  by  the 
maize  dropper,  fitted  with  a  suitable  sorghum  or  millet  plate,  on  the  larger 
areas.  Shallow  drills  were  struck  out  3  feet  apart,  this  distance  allowing  of 
cultivation  for  the  destruction  of  young  weed  growth  and  the  maintaining  of 
a  surface  mulch.  Neither  of  these  objects,  however,  was  attained,  owing  to 
continuous  rain  rendering  after-cultivation  operations  impracticable,  and 
weeds  and  summer  grass  grew  apace.  The  extreme  moist  conditions  were 
also  conducive  to  attacks  cf  blight  in  the  Sudan  plots,  this  fact  being  more 
noticeable  during  the  late  summer  and  autumn  months.  Where  the  crop 
was  sown  on  the  highland  at  Paterson,  however,  and  grazed  off,  the  disease 
was  negligible. 

Mr.  Murray's  plot  at  Pampoolah  was  a  failure,  the  dry  conditions  under 
which  the  seed  was  sown  preventing  germination;  5  lb.  of  Sudan  seed  and 
6  lb.  of  Saccaline  were  sown  per  acre.  At  Tinonee,  where  5  lb.  Sudan  seed 
was  sown  per  acre,  the  yield  was  not  weighed,  but  cows  relied  on  the  crop 
for  several  weeks.  The  crops  on  Mr.  O.  Collins'  plot  at  East  Comboyne 
were  smothered  by  summer  grass. 
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The  details  of  the  rate  of  seed  per  acre  and  method  of  sowing  on  the  plots 
mentioned  in  the  accompanying  table  of  yields  was  as  follows  : — J.  C.  Duff, 
Mount  George — Sudan  (drills)  5  lb.,  Sancaline  7  lb.,  Planter's  Friend  7  lb., 
Japanese  millet  4  lb. ;  A.  H.  Norris,  Mount  George — Saccaline  (drills)  8  lb.  ; 
R.  Richardson,  Mondrook — Sudan  (drills  2  feet  apart)  5  lb.,  (drills 
1  ft.  6  in.  apart)  10  lb.,  Saccaline  6  lb.,  Planter's  Friend  7  lb.;  A.  C. 
McLeod,  Tinonee — Sudan  5  lb.,  Saccaline  8  lb.,  Planter's  Friend  6  lb., 
Japanese  millet  (drills)  4  lb.  ;  J.  P.  Mooney,  Dumaresque  Island — Sudan 
6  lb.,  Saccaline  6  lb..  Planter's  Friend  7  lb. ;  J.  W.  Smith,  Wauchope— 
Saccaline  8  lb. ;  M.  Smith,  Paterson  River — Sudan  5  lb. ;   Alexander  Smith 


Saccaline  on  Mr.  J.  C.  Duff's  Farm,  Mount  George,  Muulng  Biver. 

The  crop  averaged  13  feet  6  inches  high  and  weighed  29  tons  to  the  acre. 

and  Atkins  Bros.,  Bandon  Grove — Sudan  5  lb.  (one  sowing  fertilised  with 
superphosphate  at  1  cwt.  per  acre),  Saccaline  (one  sowing  with  1  cwt.  super- 
phosphate) 7  lb.  ;  R.  Lindsay,  Belmore  River — Saccaline  8  lb. ;  J.  Davis, 
Sherwood— Sudan  6  lb.,  Saccaline  8  lb. ;  W.  H.  Duffy,  Comboyne — Japanese 
millet,  in  drills  4  lb.,  broadcasted  12  lb.,  Saccaline  6  lb. 

Harvesting. 
Most  of  the  crops  were  cut  either  by  scythe  or  mower,  carted  off,  and  fed. 
This  method  is  preferable  with  Saccaline  and  Planter's  Friend  ;  Sudan 
and  Japanese  millet  are  better  grazed  where  possible.  Several  progressive 
farmers  reserved  portions  of  their  crops  for  seed — a  wise  policy  in  vi^w  of  so 
much  other  fodder  being  available. 
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Yields. 

The  yields  in  many  instances — chiefly  where  the  better  cultural  methods 
were  adopted,  or  on  newly-broken  land — were  records.  Farmers  in  general 
speak  in  glowing  terms  of  both  Sudan  and  Saccaline,  regarding  the  latter  as 
"  something  out  of  the  bag." 

The  increase  in  the  number  of  experimenters  may  be  regarded  as  an 
indication  that  dairymen  are  at  last  realizing  the  importance  of  providing 
some  other  fodder  than  that  provided  by  natural  pastures.  The  central 
coastal  districts,  by  reason  of  their  fertile  soils,  long  growing  season,  and  the 
high  rainfall  (at  least  during  some  portion  of  the  year)  should,  if  farmers 
would  avail  themselves  of  the  opportunities  offered  by  these  conditions,  be 
practically  immune  from  drought.  Yet  we  find  the  majority  of  dairymen 
most  negligent  in  this  respect — firstly,  in  regard  to  the  growing 
of  suflBcient  fodder  to  maintain  their  herds,  especially  during  the  winter 
and  early  spring,  when  most  of  the  stock  are  very  low  in  condition  through 
want  of  fodder  ;  and  secondly,  in  neglecting  to  store  even  the  smallest 
portion  of  the  tons  and  tons  of  fodder  that  go  to  waste  annually  on  each 
farm. 

Table  showing  yields  at  each  centre. 


Sudan  Grass. 

Grower. 

Date  of 
Sowing. 

Saccaline. 

Planter's 
Friend. 

Japanese 

First  Cutting. 

Second 
Cutting. 

Total 
Yield. 

Millet. 

To:;s. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

J.  C.  Duff,  Mount  George 

21  Oct. 

7 

11 

22» 

29 
(13  ft.  high) 

25t 

6 

A.   H.   Norris,    Mount 

11  Oct. 

18 



George. 

(First). 

10^ov. 

(Second). 

(1st  sowing) 

20 
(2nd  soM'ing) 

R.  Richardson,  Uondrook 

7  Nov. 

Si 

(3  ft.  apart) 

14i 

(1  ft.  C  in.  apart) 

m 

20 

A  C.  McLeod,  Tinonee.. 

12  Nov. 

6i 

6i 

12} 

22i 

20i 

n 

J.  P.    Mooney,  Dumar- 

8  Nov. 

9i 

Not 

9i 

Not  weighed 

Not  weighed 

esque  Island. 

weighed. 

(11  ft.  high) 

(10  ft.  high) 

J.  W.  Smith,  Wauchope 

1  Dec. 

36 
(13  ft.  high) 

' 

M.  Smith,  Paterson  River 

1  Dec. 

6? 

31 

91 

Alex.  Smith  and  Atkin" 

8  Oct. 

(Fertilis 

ed) 

(Fertilised) 

254 

Bros.,  Bandon  Grove. 

6 

5} 

llj 

m 

(Maize  for  cow- 

(Unfertil 

sed) 

(Unfertilised) 

corn) 

2| 

Not 
weighed 

2| 

22 

R.Lindsay,Belmore  River 

2  Nov. 

26 

.... 

J.  Davis,  Sherwood 

Dec. 

Not  weig 

hed 

Not  weighed 

Not  weighed 

(8  ft.  high) 

(12  ft.  high) 

(grew  9  ft.) 

A.    J.    O'Shea,    Belmore 

20  Oct. 

17 

River. 

(approximate] 

W.  H.  Duffy,  Comboyne. 

10  Nov. 

Not  weighed 
(5  ft.  high) 

13 
(broadcast) 
9i 
(drills) 

*  Including  a  third  cutting  of  4  tons. 
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Local  Value  of  Sudan  Grass. 

That  this  rapid-growing,  annual  fodder  plant  thrives  under  coastal 
conditions  has  been  proved  beyond  doubt.  Being  naturally  adapted  to  dry 
conditions;  its  introduction  into  a  district  of  extreme  humidity  and 
dampness  was  accompanied  by  attacks  of  blight,  but  using  the  crop 
primarily  for  grazing  tends  to  eliminate  these  attacks.  Used  in  this  way, 
Sudan  grass  certainly  is  a  valuable  addition  to  our  summer  crops. 

Feeding  off  when  about  2  feet  high  encourages  stooling.  An  almost 
continuous  supply  of  fodder  can  be  made  available  from  November  to  May, 
especially  when  sown  in  two  or  three  paddocks,  each  of  2  or  3  acres.  To 
show  with  what  rapidity  growth  takes  place,  it  may  be  mentioned  that  at 
Mount  George  the  first  growth  reached  8  feet  in  eleven  weeks,  and  the 
second  averaged  2  feet  6  inches  in  ten  days.  At  Mondrook  and  Sherwood 
similar  growth  took  place.  At  Paterson  (hillside  soil)  the  crop  grew  3  feet 
in  four  weeks,  and  5  feet  in  seven  weeks.  Fifty  cows  were  grazed  for  seven 
days  on  2  acres.  A  fact  worthy  of  emphasis  is  that  the  milk  yield  in  all 
cases  increased  considerably. 

Saccaline. 

Saccaline  has  become  firmly  established  with  dairymen  on  the  central 
coast.  Although  maturing  slightly  later  than  Planter's  Friend,  it  made  a 
better  showing  than  that  well-known  fodder  in  almost  every  other  way, 
growing  taller,  yielding  more  heavily,  and  proving  more  palatable  to  dairy 
cattle,  which  showed  marked  preference  for  it  when  both  were  fed  together. 
Saccaline's  greater  succulence  and  sweetness,  and  the  manner  in  which  it 
retains  these  qualities  after  severe  frosts,  should  recommend  it  to  dairymen. 
Another  strong  feature  is  its  resistance  to  rough  weather.  Plots  sown 
December,  1919,  still  remain  standing  (October,-  1920).  Like  other 
sorghums,  Saccaline  is  subject  to  red  discoloration.  This  detriment  was  not 
so  noticeable  last  season  on  the  extremely  rich  soils  as  on  soils  of  lesser 
fertility,  or  where  sown  on  uplands,  the  reason  probably  being  that  a 
greater  degree  of  succulence,  and  a  less  percentage  of  sugar,  is  present  when 
grown  on  rich  soils. 

Japanese  Millet. 

This  is  a  valuable  milk-producer  that  is  very  little  sown  on  the  central 
coast ;  its  value  lies  chiefly  in  its  being  ready  for  grazing  earlier  than  other 
spring  fodders.  It  should  be  broadcasted  (mid-August  to  the  end  of 
August),  and  the  growths  should  be  fed  off  when  about  a  foot  high.  For 
low-lying  areas  or  sour  soils,  Japanese  millet  shows  greater  adaptability  than 
other  crops. 


Canada's  Necessity — and  Ours. 

There  is  great  necessity  in  this  country  for  a  vigorous  and  continuous 
campaign  of  agricultural  education  along  the  lines  of  better  methods  of 
farming,  better  live  stock,  better  seeds,  and  better  markets. — The  Hon.  S.  F» 
ToLMiE,  Minister  of  Agriculture,  Canada. 
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Safeguarding  Farm  Stock  from  Disease, 

(3)  By  Correct  Eeeding. 

[Continued  from  page  730.] 

MAX  HENRY,  M.R.C.V.S.,  B.V.Sc. 

CATTLE. 

Owing  to  the  natural  conditions  under  which  the  majority  of  cattle  are  kept 
in  this  country,  the  diseases  associated  with  feeding  are  intimately  connected 
with  seasonal  variations,  such  as  the  frequent  dry  periods  and  the  almost 
equally  frequent,  though  much  shorter,  periods  of  heavy  rain  and  floods,  with 
the  consequent  rapid  growth  of  succulent  green  herbage  and  grass.  Forms 
of  disease  in  which  food  deficiency,  in  some  form  or  other,  and  sudden  changes 
from  dry  to  green  feed,  play  an  important  part,  are  very  prevalent.  This  is 
not  .the  case  in  countries  having  an  equable  climate  ;  digestive  troubles  there 
are  principally  found  in  cattle  which  are  stall-fed,  and  though  the  number  of 
cattle  so  treated  in  this  country  is  only  a  very  small  proportion  of  the  whole, 
it  will  tend  to  increase,  and  some  attention  must  be  given  to  methods  of 
artificial  feeding  and  the  digestive  troubles  incidental  to  it. 

The  great  influence  of  proper  feeding  on  productivity,  either  of  beef  or  milk, 
and  the  methods  best  calculated  to  maintain  and  increase  this  qualification, 
do  not  come  within  the  scope  of  these  articles,  but  before  passing  to  the 
diseases  connected  with  paddock-fed  cattle,  some  reference  will  bo  made  to 
the  principles  governing  stall  feeding.  Naturally  the  methods  of  feeding  an 
animal  with  a  simple  stomach  of  limited  capacity,  such  as  the  horse,  cannot 
be  applied  to  cattle  which  have  a  compoun4  stomach  of  large  size.  While 
the  best  results  are  obtained  from  frequent  small  feeds  to  the  horse  they  are 
obtained  by  large  feeds  at  longer  intervals  with  cattle.  The  proportions  of 
concentrated  food  to  bulky  food  are  also  quite  diflferent,  as  cattle  can  deal 
with  far  more  bulky  material,  and  can  usefully  ingest  food,  of  a  fibrous 
nature,  which  would  be  of  very  little  value  to  the  horse.  In  other  respects, 
however,  the  same  princii)!es  apply  when  the  animals  are  stall-fed. 

Regularity  of  feeding  is  of  great  importance,  sudden  changes  of  food  should 
be  avoided,  musty  or  mouldy  food  is  dangerous,  and  some  care  is  required  to 
balance  the  ration  from  the  point  of  vitw  of  disease.  Certain  deficiencies  in 
many  of  the  natural  pastures  can  well  be  supplied  by  some  modified  form  of 
stall  feeding,  and  disease  incidental  to  such  deficiency  avoided  in  that  way. 
Better  results  will  usually  be  obtained  from  feeding  cattle  on  a  mixed  ration 
than  from  using  one  composed  entirely  of  the  products  of  one  particular 
plant. 
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Foodstuffs  used  for  Cattle. 

The  commoner  materials  used  in  feeding  cattle  may  be  briefly  described, 
although  diseases  of  the  digestive  tract  in  cattle  which  are  stall-fed  are  not 
so  intimately  connected  with  any  particular  food  or  foods  as  is  the  case  with 
horses.  The  descriptions  are  merely  examples  of  the  different  types  of 
food  used,  and  an  approximate  idea  only  is  given  of  the  best  method  of 
utilising  them. 

Lucerne  {hay  or  chaff). — A  most  valuable  food,  which,  on  account  of  its 
high  nitrogenous  content  can  be  largely  utilised  in  place  of  more  expensive 
concentrated  food,  and  when  mixed  with  corn  or  other  silage  and  bran, 
furnishes  a  very  useful  ration.     A  very  safe  food. 

Silage  (corn  or  sorghum). — A  very  useful  bulk  food,  but  care  should  be 
taken  that  no  mouldy  silage  is  fed.  Owing  to  its  succulence  it  is  of  great 
value  to  dairy  cattle,  and  being  slightly  laxative  the  digestive  tract  is  kept 
in  good  condition  by  its  use. 

Cfiaff  (oaten  and  wheaten). — A  useful  bulk  food,  but  requires  more 
concentrates  to  balance  the  ration  than  does  lucerne  chaff. 

Bran, — One  of  the  best  forms  of  concentrated  food  for  cows,  and  of 
great  value  in  maintaining  health  by  its  action  on  the  digestive  organs,  its 
mineral  content  and  its  power  of  protecting  stock  from  some  disease 
conditions  associated  with  food  deficiency. 

Hay  (grass  and  clover). — Although  not  much  utilised  in  this  country,  hay 
furnishes  excellent  roughage  for  cattle,  and  if  made  from  a  mixture  of  grass 
and  clover  is  especially  valuable.  It  forms  an  excellent  medium  for  supply, 
ing  the  long  rough  feed  which  is  so  beneficial  to  all  ruminants  and  which 
enables  them  more  perfectly  to  digest  the  chaff,  bran,  and  meal  which  fotm 
the  larger  portion  of  their  food.  By  improving  rumination  and  digestion 
this  food  aids  in  preventing  colic,  tympany,  and  indigestion. 

Gorn  and  Corn  Meal. — Valuable  concentrated  foods  but  lack  protein  ;  they 
are  best  given  with  lucerne  or  clover  hay. 

Oats  — Good  concentrated  food  but  does  not<  possess  the  same  high  value 
for  cattle  as  for  horses.     If  the  ration  is  well  balanced  it  can  replace  corn. 

Linseed  Meal. — A  concentrated  food  rich  in  protein  and  mineral  salts. 
Can  be  used  to  balance  much  of  the  lack  of  protein  in  chaff.  Slightly 
laxative. 

Pumpkins. — Useful  as  part  of  the  bulk  food  but  requires  the  addition  of  a 
considerable  amount  of  concentrates  to  make  a  balanced  ration.  The  same 
thing  applies  to  melons,  &c.,  and  roots. 

Diseases  Associated  with  Feeding  in  Cattle. 

Tympanites — If  oven. — This  is  due  to  the  formation  of  gases  in  the  rumen 
or  paunch,  and  very  frequently  follows  the  feeding  of  cattle  on  luxuriant  and 
succulent  green  food.  It  is  more  often  observed,  even  in  well-fed  stock,  when 
they  are  first  turned  on  to  clover,  trefoil,  lucerne,  and  other  leguminous  plants, 
but  it  is  more  likely  to  occur  if  the  animals  are  hungry  and  are  put  on  to  the 
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pasture  in  the  early  morning.  Even  a  small  amount  of  dry  food  given 
previously  will  tend  to  counteract  the  likelihood  of  tympanites  occurring,  and 
cattle  may  safely  be  put  on  to  growing  crops  after  the  sun  has  been  on  them 
for  a  few  hours,  even  though  the  same  crops  might. have  caused  trouble  before 
such  exposure  to  the  sun.  It  should  also  be  remembered  that  cattle  become 
accustomed  to  a  food,  and  that  the  first  occasion  on  which  they  are  put  on  to 
tnese  crops  is  likely  to  be  the  most  dangerous.  Consequently  the  first  day 
they  should  be  allowed  to  feed  for  a  few  minutes  only,  and  well  watched, 
the  time  being  increased  gradually  each  day.  Should  rain  occur,  however, 
and  afresh,  quick  shoot  result,  care  will  again  be  required. 

The  same  conditions  may  result  when  stock  which  have  been  for  long  on 
dry  food,  are  first  given  a  quantity  of  green  food  of  any  description;  this  may 
occur  among  travelling  stock  coming  empty  on  to  green,  succulent  food. 
The  reputation  of  some  plants,  such  as  pigweed  {Porttdaca  oleracea),  as 
poisonous,  has  not  improbably  resulted  from  mortality  from  this  cause. 

As  each  case  must  be  dealt  with  according  to  local  circumst^xnces,  the  only 
advice  possible  is  that  care  should  be  taken  when  animals  come  on  to  succu- 
lent food  after  a  long  spell  on  dry  innutritions  feed,  or  after  a  railway 
journey  during  which  they  have  been  deprived  of  food  and  water. 

Impaction  of  the  Rumen. — Many  cases  described  untler  this  heading 
would  be  more  correctly  described  as  atony  of  the  rumen,  as  the  impacted 
condition  not  infrequently  results  from  a  weakened  stat«  of  the  organ 
itself.  It  occurs  under  two  rather  diflferent  sets  of  conditions.  Cattle 
which  have  been  for  long  on  a  diet  of  innutritions  food  of  a  bulky 
nature  may  become  so  lowered  in  health,  although  maintaining  fair  con- 
dition, that  what  is  known  as  the  "  tone"  of  the  animal  is  not  up  to  tlie 
standard  required  for  dealing  with  the  food.  The  digestive  tract  appears  to 
be  one  of  the  first  portions  of  the  body  to  suffer  from  this  lack  of  tone — the 
rumen  consequently  fails  to  deal  properly  with  the  mass  of  ingesta  and  it 
accumulates.  Naturally  the  more  the  weakened  rumen  is  overloaded  the  less 
capable  it  becomes,  and  the  result  is  a  stoppage  of  its  movements  and  action. 
Correction  of  the  diet  in  the  direction  of  replacing  portion  of  the  bulky  food 
with  nutritious  concentrates,  such  as  grain,  meal  and  bran,  represents  the 
best  method  of  relieving  the  condition,  but  it  must  be  done  in  the  early 
stages.  Once  a  weak  rumen  is  heavily  overloaded  the  provision  of  good  food 
is  of  small  value  as  it  will  not  be  properly  digested. 

Scrub  fed  cattle  are  particularly  likely  to  suffer  from  a  general  impaction 
of  the  digestive  system,  including  the  rumen,  partly  because  of  the  very  low 
feeding  value  of  any  scrub — and  this  is  so  no  matter  how  valuable  such  scrub 
may  be  in  keeping  animals  alive  through  time  of  drought — and  partly  on 
account  of  the  astringent  character  of  many  of  the  plants  used  in  scrub 
feeding.  Scrub  alone  can  only  provide  suflBcient  nutriment  to  keep  stock 
alive,  and,  as  a  rule,  they  steadily  lose  tone  while  fed  on  it.  This  condi- 
tion may  eventually  lead  to  impaction  which,  however,  may  not  show  until 
the  stock  are  put  to  some  strain  such  as  travelling,  when  it  may  very  quickly 
become  evident 
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Atony  of  the  rumen  leading  to  impaction  may  also  occur  among  well 
kept  cows  which  are  entirely  fed  on  concentrates  and  chaff  without  any 
admixture  of  hay  or  long  food,  and  are,  at  the  same  time,  deprived  of  grazing. 
There  is  no  doubt  that  ruminants,  to  maintain  themselves  in  a  really  tit 
condition,  require  a  certain  amount  of  rough  fibrous  material.  Lacking  the 
stimulus  of  this  type  of  food,  the  digestive  organs  are  apt  to  become  deranged, 
and  impaction  results. 

Imjpaction  of  the  Omasum. — Generally,  this  complaint  is  found  follo\ving 
other  diseases,  but  it  often  occurs  as  a  result  of  lowered  vitality  in  cattle  on 
dry,  innutritions  food,  when  water  is  scarce,  and,  in  spring  and  autumn,  when 
fresh  grass  is  shooting  among  a  lot  of  dry  dead  stufi".  lu  all  such  cases, 
the  condition  of  this  organ  is  probably  due  to  chronic  indigestion  and  derange- 
ment of  the  functions  of  the  system  from  prolonged  dry  feeding,  and  from 
the  change  on  to  green  food.  Where  animals  are  kept  in  good  tone  with 
regular  nutritious  feeding,  and  no  other  disease  is  present,  the  condition  is 
not  common. 

Depraved  Appetite. — This  is  a  common  occurrence  among  cattle  on  coastal 
areas.  The  animals  devour  bones,  sticks,  stones,  dead  rabbits,  and  all  kinds  of 
indigestible  rubbish.  The  causes  are  many  and  various,  the  most  important, 
probably,  being  an  insuflBciency  of  certain  mineral  matters  in  the  soil  (dealt 
■with  ^below  under  the  heading  Osteomalacia),  but  other  cases  occur  which 
may  generally  be  ascribed  to  indigestion  from  some  obscure  cause.  In  all 
cases  the  essential  line  of  treatment  consists  in  alteration  and  enrichment 
of  the  food  supply,  change  of  paddocks,  provision  of  some  artificial  feeding, 
and  a  supply  of  salt. 

Ottcomalacia. — This  disease  is  very  generally  associated  with  certain  poor 
types  jof  soils,  and  is  usually  shown  by  the  bone-chewing  habit  of  the  animal. 
It  can  best  be  combated  by  supplying  food  fairly  rich  in  mineral  salts,  such 
as  bran,  lucerne  chafi^,  clover  hay,  or  other  suitable  artificial  foodstuff.  In 
addition,  sterilised  bone  meal  should  be  added  to  the  food,  as  much  as  2  oz. 
per  day  being  given  at  times.  Salt  is  not  very  often  required  by  such  cattle 
to  any  great  extent,  though  with  all  dairy  cattle  a  supply  of  rock  salt  is 
necessary  if  they  show  any  desire  for  it. 

It  will  1)0  noted  that  the  great  majority  of  the  diseases  of  cattle  which 
are  associated  with  feeding — a  few  of  which  are  mentioned  above — are  really 
deficiency  troubles  in  some  form  or  other,  and  this  is  the  main  point  it  is 
desired  to  urge  in  connection  with  cattle.  It  is  not  necessarily  bulk  weight 
which  is  deficient — it  may  be  nutritive  constituents.  The  scrub-fed  cattle, 
which  cannot  travel  without  breaking  up,  the  bone-chewing  dairy  cow  of  the 
coast,  and  the  unthrifty  pot-bellied  youngsters,  are  all  affected  in  different 
ways  by  some  variety  of  the  same  thing,  and  these  conditions — and  the 
many  other  diseases  which  come  more  or  less  directly  as  sequels  to  these — 
can  all  be  prevented  by  attention  to  feeding.  If  grazed  continuously  and 
never  manured,  the  natural  pastures  cannot  provide  the  necessary  food 
material  in  sufficient  quantities  during  the  whole  year — certainly  not  in  time 
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of  drought.  A  gradual  impoverishment  of  many  of  the  grazing  lands  is 
thus  taking  place,  and  with  that  impoverishment  will  come  an  increase  in 
disease. 

The  addition  of  artificially-grown  food  to  the  natural  pastures  must  be 
made  if  this  is  to  be  prevented,  and  will  be  required  sooner  in  some  parts  of 
the  State  than  others,  according  to  the  natural  fertility  of  the  country,  and 
the  length  of  time  it  has  been  grazed.  Those  food  constituents  which  are 
most  likely  to  be  wanting  are  the  proteins  and  mineral  salts,  and  in 
supplying  the  former  the  very  great  value  of  the  legumes  —lucerne,  clover, 
trefoil,  and  peas — should  always  be  borne  in  mind.  The  mineral  salts  most 
lacking  will  be  lime  salts  and  phosphates.  For  the  former  the  leguminous 
plants  are  again  of  high  Value,  and  for  the  latter  bran  and  the  oilcakes  and 
meals  are  useful. 

It  will  be  remarked  that  these  diseases  are  really  in  contrast  to  the 
diseases  in  horses,  which  are  nearly  all  due  to  errors  in  methods  of  feeding. 

Poisoning. — Although  often  reported,  poisoning  in  cattle  is  seldom  proved, 
but  a  few  of  our  native  and  introduced  plants  must  be  held  responsible  for 
mortality  at  times.  As  instances,  sorghum,  blue  couch,  rosewood,  and 
possibly  others  at  times  kill  by  the  formation  of  prussic  acid  ;  certain  types 
of  Darling  pea  cause  the  well  known  symptom  of  a  pea-stricken  animal ; 
burrawang  leads  to  a  peculiar  nervous  condition  commonly,  but  erroneously, 
called  rickets  ;  the  cape  tulip  will  at  times  kill  cattle  unaccustomed  to  it, 
and  there  are  many  plants  which  require  further  investigation  before  definite 
pronouncement  can  be  made  as  to  their  toxic  properties. 

Prevention  in  all  such  cases  is  the  obvious  course,  but  this  is  at  times 
impossible,  or  nearly  so.  Only  with  regard  to  the  prussic  acid  forming 
plants  can  effective  ineasures  be  taken.  If  cut  and  dried  they  are  practi- 
cally harmless,  whereas  they  are  most  dangerous  in  young,  quick  growth,  and 
when  stunted  and  growing  up  after  once  being  eaten  off. 

Indigestion  in  Calves. — Owing  to  the  artificial  manner  in  which  most  calves 
in  dairying  districts  are  reared,  indigestion  and  its  consequences,  general 
unthriftiness,  diarrhoea,  and  stunted  growth  are  very  common  ;  these  troubles 
may  be  due  to  any  one  or  combination  of  the  following  causes: — Overloading 
the  very  young  animal's  stomach  through  endeavouring  to  give  sufficient 
nourishment  to  cause  it  to  thrive  in  too  few  feeds  ;  replacing  full  milk  with 
skim  milk  or  milk  substitutes  too  early  or  too  suddenly  ;  giving  the  feed  cold 
or  only  slightly  warmed  instead  of  at  the  normal  temperature  of  milk  fresh 
from  the  cow  ;  sudden  changes  of  food,  as  from  skim  milk  to  substitutes,  and 
back  again  ;  so  feeding  a  bunch  of  calves  that  the  little  animals  gulp  it  down 
as  quickly  as  possible  to  prevent  others  from  getting  it ;  and  giving  such  a 
small  ration  that  the  calves  are  driven  to  eating  rough  forage,  and  hay,  die., 
at  too  e»irly  an  age. 

In  order  to  prevent  disease  in  calves  from  improper  feeding  the  following 
points  require  attention  : — Cleanliness  in  feeding,  which  should  preferably  be 
from  metal  receptacles  which  can  be  scalded  out ;  separate  feeding  of  the  calves 
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to  insure  that  each  one  gets  a  fair  feed  and  is  not  unduly  hurried  ;  feeding  the 
milk  and  other  material  at  blood  heat;  the  gradual  substitution  of  skim  milk 
for  whole  milk,  and  the  replacing  of  the  nutritive  material  thus  lost  by 
meal  obtained  from  cereals  or  other  concentrated  food  ;  regularity  in  times  of 
feeding  and  of  quantity  of  material  used ;  gradual  change  of  food  when 
necessary,  and  gradual  weaning.  The  skim  milk  which  is  used  should  be  as 
fresh  as  possible,  since  the  longer  it  is  kept  the  more  likely  it  is  to  be  con- 
taminated and  so  cause  diarrhoea.  The  skim  milk,  buttermilk,  and  whey 
obtained  from  creameries  and  factories  is  particularly  dangerous,  since  the 
feeder  has  no  control  over  the  possible  contamination  of  the  material ;  it 
should  be  pasteurised  before  being  used. 

Tuberculosis. — Contractedr  by  cattle  when  young  by  feeding  on  the  milk 
and  milk  products  of  tuberculous  cows,  and  by  grazing  over  badly 
contaminated  paddocks  at  a  later  stage.  To  prevent  infection,  stockowners 
should  do  everything  in  their  power  to  get  rid  of  tuberculous  cattle,  and  if 
using  the  milk  or  milk  products  from  mixed  herds  for  the  purpose  of  feeding 
their  calves  should  pasteurise  or  boil  it. 

Actinomycosis. — This  disease  is  contracted  from  the  feed,  and  very  little 
can  be  done  to  prevent  it  except  to  destroy  animals  affected,  and  so  prevent 
reinfection  of  pastures. 

Grass  Seed  Abscesses. — Due  to  grass  seeds  penetrating  the  soft  tissues  of 
the  mouth.  It  is  difficult  to  prevent ;  but  overstocking  the  pastures  on 
which  dangerous  grasses  such  as  barley  grass  grow,  might  etiect  something. 

(To  be  continued.) 


When  to  Cut  for  Hat. 


Wheat  is  at  the  best  stage  to  cut  for  hay  a  few  days  after  it  is  in  flower^ 
because  at  this  stage  the  plant  contains  the  maximum  amount  of  nutritive 
qualities,  which  are  then  also  most  evenly  distributed  throughout  the 
whole  plant.  Though  the  crop  at  the  flowering  stage  contains  the  maximum 
amount  of  nutritive  matter  it  has  not  reached  the  stage  when  it  will  produce 
the  greatest  weight  of  hay.  The  dry  matter  in  the  plant  increases  until  it  is 
mature,  and  because  of  this  some  farmers  refrain  from  cutting  the  crop  until 
the  grain  is  in  the  soft  dough  stage,  in  order  to  get  a  greater  quantity  of  hay,, 
but  the  extra  weight  is  gained  at  the  expense  of  feeding  value  and  colour. 

"  Mow  your  hay  in  the  proper  season,  and  be  cautious  that  you  do  not  mow 
it  too  late,"  wrote  Cato  two  thousand  years  ago,  and  the  advice  is  good  yet. — 
A.  H.  E.  McDonald,  Chief  Inspector  of  Agriculture. 


There  is  great  opportunity  for  the  young  man  with  initiative  and  new  ideas 
to  help  make  his  community  just  what  he  wants  it  to  be.  And  that  is  a  lot 
more  fun  than  finding  something  ready-made  awaiting  you. — E.  T.  Meredith, 
U.S.  Secretary  of  Agriculture. 
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Strawberry  Culture  around  Sydney* 

•  [Continued  from  page  737.] 


L.  GALLARD,  Frnit  Inspector. 

Treatment  of  Beds  after  First  Year. 
All  that  has  been  said  up  to  this  point  concerns  chiefly  matters  incidental  to 
the  strawberries'  first  year's  growth,  but  if  the  plot  is  well  caret!  for  it  will  last 
for  years.  Where  runners  have  been  left  on  young  beds  with  a  view  to  sale 
or  planting  out,  when  the  plot  should  be  worked  or  manured  will  depend  a 
good  deal  upon  when  the  plants  are  required.  When  runners  have  been  kept 
off  with  a  view  to  an  autumn  crop,  as  soon  as  that  crop  is  harvested  and  the 
winter  is  over,  attention  should  be  directed  to  the  clearing  oft'of  all  dead  leaves 
and  rubbish  that  would  be  likely  to  carry  over  disease  or  insect  pests  to  the 
following  season,  and  to  the  digging  up  and  manuring  of  l>ed8.  From  the 
middle  of  June  to  the  middle  of  July  is  a  good  time  for  this  work.  A  good 
dressing  of  manure  should  be  applied,  and  dug  in  with  a  fork  or  hoe  so  that 
it  may  rot  down  ready  for  the  spring  growth.  Either  blood  and  bone  (10  lb.  to 
the  rod),  or  its  equivalent  in  farmyard  manure,  or,  if  sulphate  of  ammonia 
is  obtainable,  a  mixture  of  this  (1  lb.)  and  blood  and  bone  (8  lb.)  may  be  used. 
A  little  more  of  whichever  fertiliser  is  used  may  be  added  during  the  growing 
season  if  there  is  promise  of  a  big  crop,  but  care  should  always  be  taken  not 
to  sow  blood  and  bone  or  any  nitrogenous  manure  too  close  to  the  plants  in 
summer  time,  and  whenever  such  manure  i.s  used  a  good  supply  of  water 
should  1)0  used  also.  Where  vacancies  have  occurred  for  any  reason  they 
should  now.  be  filled. 

Burning  08"  Grass  among  Plants. 

When  a  light  crop  of  summer  grass  has  grown  up  around  the  plants  a  fire 
may  be  run  through  them  ;  this  destroys  fungus-infected  leaves,  and  any 
insects  which  have  been  sheltering  among  them  for  the  winter.  It  is  also 
generally  claimed  that  it  produces  a  much  better  colour  in  the  berries  for 
the  next  season. 

Where  the  crop  of  grass  is  heavy  it  will  be  necessary  to  mow  oflT  and 
remove  part  of  it  before  attempting  to  burn,  or  the  excessive  heat  may  damage 
the  crowns  of  the  plants.  If  there  are  patches  without  any  grass,  some  of 
the  excess  from  other  places  may  be  sprinkled  over  them  and  fired.  Care 
.should  be  taken  not  to  fire  where  theie  has  been  a  heavy  coat  of  mulching 
until  that  has  been  removed.  In  any  case  it  is  wise  to  choose  for  this  work 
a  day  when  there  is  a  light  breeze  blowing,  so  that  the  flame  will  pass  over 
the  plot  quickly.  On  plots  on  which  no  runners  are  being  saved  for  sale, 
when  the  rubbish  has  been  cleared  away  the  spade  or  some  sharp  implement 
should  be  run  along  on  either  side  of  the  alley,  just  level  with  the  edge  of 
the  original  plants.     When  this  is  done  all  runners  in  the  alley  space  can  be 
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dug  in,  and  where  runners  that  are  not  required  have  rooted  along  the  single 
row,  or  in  the  matted  row,  these  should  now  be  thinned  out.  Where  an  old 
plant  is  looking  sick,  and  there  is  a  healthy  runner  near,  leave  the  runner 
and  pull  out  the  old  plant.  Sometimes  a  lot  of  young  seedling  plants  will 
come  up  along  the  rows.  These  should  be  weeded  out,  as  they  will  not  develop 
true  to  type,  and  may  spoil  the  grower's  stock.  If  a  grower  wishes  to  experi- 
ment with  them,  with  the  hope  of  getting  a  good  new  variety,  he  should  plant 
them  out  separately. 

Irrigation. 

There  are  many  ways  of  applying  water  to  the  strawberry  patch.  Where  the 
land  has  a  suitable  fall  it  may  be  run  in  light  furrows  made  on  the  top  side  of 
the  row  with  a  Planet  Jr.  or  with  a  common  hand  plough  made  by  fastening 
to  a  long  handle  a  three-cornered  piece  of  timber  sharpened  at  the  end 
as  shown  in  the  accompanying  figure.  Throughout  Ryde  and  Pennant 
Hills,  however,  sprinkling   systems  are  the  most  popular.     Some  growers 

use  a  stationary-pipe 
•sprinkler  system,  some 
triple  sprinklers  attached 
to  the  end  of  a  length  of 
hose  which  can  be  shifted 
about  to  any  part  of  the 
plot.  One  grower  has  a 
The  hand  plough.  service  of  pipes  laid  along 

every  second  row  of  trees 
through  the  young  orchard  in  which  ho  grows  his  strawberries,  and  at  every 
second  tree  he  has  a  standpipe  about  6  feet  high  with  a  triple  sprinkler  on 
top.  This  throws  a  fine  set  of  sprays,  which  meet  and  cover  the  whole  of  the 
ground,  constituting  the  nearest  approach  to  actual  rain  that  I  have  seen. 

Another  large  grower  has  installed  a  stationary  system  of  an  improved* type. 
This  consists  of  a  service  of  plain  pipes  laid  on  the  surface,  with  an  inverted 
T-piece  put  in  as  a  coupler  at  every  second  length.  Set  in  the  T-pieces  are 
stand-pipes  about  2  feet  long,  and  to  the  top  of  these  are  attached  bulb 
sprinklers  which  throw  a  circular  spray.  These  sprays  meet,  and  cover  the 
ground  evenly  all  over.  It  is  claimed  by  the  owner  that  the  2-foot  uprights 
are  sufficiently  high  where  only  strawberries  are  to  be  watered — high  enough 
to  allow  the  sprays  to  meet  as  they  fall,  and  not  so  high  as  to  cause  loss  of 
water  through  evaporation.  The  main  advantage  this  has  over  the  ordinary 
stationary  pipe  system  is  that  no  holes  need  be  made  in  the  piping  for  nipples, 
and  if  the  installation  is  not  required  after  a  few  years  the  piping  can  be 
disconnected  and  sold  to  the  plumber  for  other  purposes. 

Diseases  and  Pests  of  the  Strawberry. 

Chief  of  the  fungus  diseases  of  the  strawberry  are  black  spot  and  mildew. 
For  these  an  early  spraying  of  Bordeaux  mixture  is  the  best  remedy. 

Red  spider  is  another  common  source  of  trouble,  many  hundreds  of 
these  small  mites  attacking  the  leaves  on  the  under  surface  and  sucking 
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Natural  Size 


Natural   Sire 


Naforai  Size 


Insects  of  Interest  to  Strawberry  Growers. 

1.  LarraB  of  Therevid  fly  {Anabarrhynchus  sp.).  la.  Posterior  spiracles  of  same. 

2.  Pup*  of  Therevid  fly.       3.  Adult  of  same.        4.  Scolid  wasp  {Discolia  toror). 

5.   Larva3  of  Anoplog  beetle. 


818  Agricultural  Gazette  ofN.S.W.  [Nov.  2,  1920. 

the  sap  to  such  an  extent  that  the  upper  surface  of  the  leaves  has  a  dirty 
creamy  appearance,  and  the  plants  suffer  severely  from  loss  of  vitality.  The-se 
mites  are  hard  to  deal  with  while  the  plants  are  growing,  but  they  can  be 
killed  in  thousands  by  burning  the  tojis  off  with  grass  (in  the  way  already 
described)  at  the  end  of  the  season.  A  nicotine  spray  is  effective  where  it  can 
be  applied  without  interfering  with  the  fruit,  but  plenty  of  water  is  perhaps 
the  best  remedy. 

Another  strawberry  pest  is  the  small  weevil  which  eats  the  crowns  out  of 
the  plants  occasionally,  but  I  have  not  noticed  much  damage  being  done  by 
weevils  in  the  Ryde  and  Pennant  Hills  district.  The  white  curl  grubs  which 
are  commonly  dug  up  in  the  ground,  and  which  are  the  larvae  of  several 
species  of  beetle,  are  about  the  worst  pest  here,  particularly  where  bush 
rakings  from  under  eucalyptus  trees  are  used  for.  mulching.  These  beetles 
feed  on  the  leaves  of  the  eucalypts,  as  well  as  on  those  of  apricot,  plum,  and 
other  fruit  trees,  and  when  feeding  on  the  gum  leaves  they  drop  their  eggs 
among  the  fallen  leaves  and  other  rubbish.  When  the  grower  gathers  the 
leaves  for  mulching,  he  gathers  also  the  eggs  of  these  beetles,  and  by  this 
means  often  introduces  them  into  his  strawberry  plot.  On  the  other  hand, 
when  the  adult  beetles  have  been  feeding  on  apricot  and  peach  foliage  in  the 
orchard  close  to  the  strawberries,  the  soft  mellow  soil  which  results  from  the 
rotting  leaves  appeals  to  them  as  a  most  attractive  laying  ground.  When 
the  young  larvte  hatch  they  feed  freely  on  the  roots  of  the  plants,  and  when 
plentiful  will  often  eat  out  patches  rods  wide.  This  pest  has  always  been 
with  the  strawberry  grower  to  a  certain  extent,  but  during  the  last  four  or 
five  years  it  has  increased  in  virulence.  Sometimes  a  large  bed  will  be  so 
badly  damaged  by  June  that  it  is  found  necessary  to  dig  up  the  remaining 
plants  and  transplant  them  in  a  new  ploc.  When  digging  up  the  old  plants 
as  many  as  possible  of  the  grub  larvae  should  be  destroyed,  as  if  they  are 
allowed  to  pupate  and  emerge  as  beetles  the  number  of  eggs  laii  for  the  next 
season  will  be  considerably  increased. 

So  far  no  effective  remedy  has  been  found  for  white  curl  grubs.  As 
they  feed  on  the  roots  only,  and  do  not  come  to  the  surface,  poisoned  baits 
(as  used  in  the  case  of  cutworm  larvae,  which  come  to  the  surface  to  feed) 
are  not  practicable.  Large  growers  rely  principally  on  a  semi-safety  measure 
consisting  of  keeping  a  young  bed  planted  ahead,  so  that  if  the  old  bed  gets 
badly  affected  they  can  turn  their  attention  to  the  new  one,  and  let  the  first 
"  take  its  chance."  When  the  season  is  over  and  the  larvae  have  pupated  and 
emerged  as  beetles,  plots  that  have  been  infested  by  the  grubs  may  be  used 
again,  but  it  is  wise  to  crop  such  plots  with  something  else  for  one  year,  as 
all  the  grubs  may  not  pupate  that  year. 

As  the  nature  of  the  strawberry  industry  renders  it  almost  impracticable 
directly  to  adopt  spraying  and  other  ordinary  combative  measures,  the  grower 
must  turn  his  attention  to  some  other  means  of  protection,  and  largely  work  on 
the  sound  principle  that  prevention — and  interception — is  better  than  cure. 
When  a  grower  who  has  an  orchard  close  by  his  strawberry  plot  finds  his 
apricot  and  plum  trees  swarming  with  golden  or  grey -coloured  anoplog  beetles, 
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he  sh6uld  realise  that  they  are  the  forerunners  of  the  strawberry  pest,  and 
apply  his  treatment  then.  This  can  be  done  by  either  spraying  the  trees 
with  arsenate  of  lead  or  Paris  green,  or  by  spreading  an  old  sheet  under  the 
trees  in  the  early  morning  or  late  in  the  afternoon  when  the  beetles  are 
drowsy,  and  shaking  the  tree  or  brushing  it  with  a  bush.  By  this  means 
hundreds  of  the  beetles  can  be  collected  in  the  sheet  and  subsequently  be 
destroyed.  Another  preventive  measure  is  the  exercise  of  some  care  and 
discrimination  when  collecting  leaves  for  mulching.  If  the  grower  sees  that 
gum  trees  have  been  partly  defoliated  by  beetles  early  in  the  spring,  he  may 
do  well  to  pass  tliat  neighbourhood  entirely ;  otherwise,  he  should  rake  very 
lightly  in  order  to  lessen  the  risk  of  picking  up  with  the  lower  decayed 
matter  either  the  eggs  or  the  tiny  young  larvae  of  the  beetles. 

Another  means  of  protection  of  which  the  grower  can  avail  himself  at 
little  cost  is  the  enlistment  of  tlie  services  of  useful  insects  found  preying 
on  the  pests.     Two  of  these  may  be  described. 

The  first  is  the  large  metallic  blue  scolid  wasp  {Discolia  soror),  which  can 
be  seen  flying  about  the  strawberry  bed  almost  anywhere  in  summer,  and 
which,  if  watched,  will  be  seen  to  burrow  her  way  into  the  soft  porous 
ground  to  deposit  her  eggs  on  the  larvae  of  the  beetles.  These  young  wasp 
larvae  when  hatched,  attach  themselves  to  the  grubs,  and  feed  upon  them 
until  fully  matured.  They  then  roll  themselves  up  in  an  oval-shaped  silken 
cocoon,  and  lie  in  the  ground  until  the  warmth  of  the  coming  spring  causes 
them  to  pupate  and  emerge  as  wasps  again.  •  It  is  quite  a  common  occurrence 
to  find  a  grower  killing  these  wasps — sometimes  because  he  has  been  stung  by 
one  when  interfering  with  liim — sometimes  because,  seeing  the  wasp  enter  the 
ground,  he  has  suspected  him  of  being  another  pest.  This  wasp  can  sting, 
but  it  is  perfectly  harmless  if  left  alone,  and  is  really  one  of  the  strawberry- 
growers  best  friends. 

The  second  of  our  friends  is  a  Therevid  fly  ;  it  is  illustrated  on  page  817. 
Hitherto  very  little  has  been  known  of  its  life  history,  and  therefore  it  has 
nob  been  given  its  place  in  economic  entomology,  but  I  have  for  two  years 
collaborated  in  the  study  of  this  family,  and  have  found  its  larva?  to  be  very 
widespread.  This  larva?  is  very  voracious,  and  will  attack  almost  any  soft 
underground  larvae ;  indeed,  such  is  its  habit,  that  one  cannot  keep  two  in 
one  jar  for  half  an  hour  without  running  the  risk  of  one  sucking  the  other  to 
death.  I  have  reared  the  flies  in  captivity  for  the  last  twelve  months, 
feeding  them  almost  exclusively  on  curl  grubs.  I  found  them  among  the 
larvae  of  the  dicky  rice  last  year,  and  in  collecting  grubs  from  among  straw- 
berries this  year  for  food  for  them  I  found  that  there  also  they  were 
operating  pretty  freely.  I  would  therefore  strongly  recommend  every  grower 
to  make  himself  acquainted  with  the  appearance  of  this  fly,  and  whenever  he 
comes  across  him  when  killing  others  to  spare  his  life.  These  two  friendly 
insect  agents  can  operate  all  through  the  season  without  interfering  with  the 
crop  in  any  way,  and  though  they  should  not  be  expected  to  do  more  than 
their  share  of  useful  work,  they  may  nevertheless  assist  the  grower  materially 
in  turning  the  balance  of  nature  in  his  favour. 
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Do  Strawberries  pay? 
Do  strawberries  pay  1     Let  the  reader  dip  into  the  appended   table  for  a 
reply.     In  its  columns  are  set  down  the  yearly   returns  from  a  number  •f 
strawberry  plots  in  the  North  Ryde  and  Marstield  districts. 

Table  showing  yearly  returns  from  strawberry  plots  in  North  Ryde 
and  Marsfield  district. 


Tmt. 


Number 
Locklity  and  Area  of 

of  Plot.  Punnets 

Marketed. 


Amount 

received 

for 

Fruit. 


Amount 
received 

for 
Runners. 


Amount 
received  for 
Jam  Lots. 


Total 
Receipts. 


Expenites. 


Net 

Retarn. 


1819 


1980 


1990 


1918 


1918 


North  Ryde,  }-acre 
(strawberries 
ouly  ;  intense 
culture). 

2,303 

£    8.    d 
110    0    0 

£    8.    4. 
11    0    0 

North  Ryde,  f-acre 

2,761 

147  IS    7 

b 

North  Ryde,  1  acre 
(strawberries    . 
only ;  intense 
culture). 

11,000 

600    0    0 

20    0    0 

Marsfleld,  60  rods 
(side  crop  in 
orchard). 

64    0    0 

7    0    0 

Marsfield,  95  rods 
(side  crop  in 
orchard).d 

07    0    0 

6    0    0 

£    8.    d. 


12    0    0 
(Manufactured 
at  home 
and  sold). 


I  (All  interior 
)-  fruit  used 
I     at  home) 


£    8.    d.       £    8.    d.        i.    B.  4. 
121    0    0         25    0    Oa       9«    0    » 


169  15    7 


620    0    0 


61    0    0 


102    0    0 


Not  available 


200    0    f)c 


Not 
r    available 
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(a^  The  punnets  aad  manure  cost  £20  and  water  £5. 

ib)  A  sum  of  £10  received  for  autumn  leaves  is  included  in  the  total,  but  no  allowance  is  made 
for  6.(KX)  runners  used  for  planting;  a  new  bed. 

(c)  Invludin);  wa^'cs  paid  for  extra  la)x>ur. 

(d)  This  plot  was  planted  in  an  old  vineyard,  in  which  the  clay  had  been  brought  to  the  top  ;  Mie 

plot  had  a  southerly  aspect. 


Vegetable  Growing  on  the  Mukrumbidgee  Irrigation 

Areas. 

Vegetable  growers  on  the  irrigation  areas  find  that  the  soil  (e.specially  the 
heavier  soil)  sets  very  hard  after  watering,  and  requires  a  great  deal  of  work 
to  bring  it  to  a  proper  tilth.  A  dressing  of  gypsum  at  the  rate  of  1  ton 
per  acre  has  been  found  to  have  considerable  effect  in  correcting  this 
tendency.  It  has  been  noticed  that  land  so  treated  shows  increased  capacity 
to  retain  water,  and  that,  unless  water  is  allowed  to  remain  on  it  for  a  long 
period,  it  does  not  set. 

The  drawback  to  the  use  of  gypsum  seems  to  be  that  its  application  has 
no  lasting  effect.  Nevertheless,  if  good  results  were  obtained  over  a  short 
period,  the  saving  in  labour  and  in  water  would  probably  be  sufficiently 
appreciable — especially  during  the  warmer  months — to  warrant  the  use  of 
gyp.sum  in  this  way. — A.  N.  Shepherd,  Assistant  Inspector  of  Agriculture. 
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Potassium  Cyanide  for  Trapping 
Fruit-flies* 


A.  A.  RAMSAY,  Principal  Assistant  Chemist. 

At  the  last  conference  of  the  field  staff  of  the  Fruit  Branch  of  the  Depart- 
ment of  Agriculture,  attention  was  drawn  by  one  of  the  field  officers  to  the 
successful  use  of  weak  solutions  of  potassium  C3ranide  sis  a  bait  to  trap  fruit- 
flies,  and  a  recommendation  was  made  that  investigations  be  carrietl  out  to 
ascertain  the  rate  of  alteration  or  decomposition  occurring  in  potassium 
cyanide  solutions  when  so  used. 


tfOmys  I 


2  3  4  5  t  7  e  9  lO  II  li  IS 

Graph  showing  Rate  of  Decomposition  in  solutions  of  Potassium  Cyanide. 


The  experiments  were  designed  as  follows  : — 

1.  Aqueous  solutions,  containing  |  and  1  per  cent,  respectively  of  potassium 
cyanide  were  made  up,  and  the  amount  of  cyanide  present  was  determined. 
These  solutions  were  kept  in  a  cool  cellar,  and  the  amount  of  cyanide 
present  was  determined  from  day  to  day. 

2.  Aqueous  solutions  containing  \  and  1  per  cent,  respectively  of  potassium 
cyanide  were  prepared  and  treated  as  above  described,  except  that  the 
solutions  were  kept  in .  the  open  freely  exposed  to  sunlight,  and  as  nearly 
under  field  conditions  as  possible. 
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3.  Aqueous  solutions  (distilled  water)  containing  -j?^^  and  j^^  per  cent,  of 
hydrocyanic  acid  were  exposed  as  nearly  under  field  conditions  as  possible, 
and  rate  of  decomposition  noted.  The  last-mentioned  solution  {^^)  contains 
the  same  amount  of  hydrocyanic  acid  as  does  a  ^  per  cent,  solution  of 
potassium  cyanide. 

The  results  obtained  are  expressed  in  the  accompanying  graph,  which  in- 
dicates the  amount  of  cyanide  (or  of  hydrocyanic  acid)  remaining  at  various 
intervals  of  time,  that  originally  present  being  taken  as  100.  It  will  be  noted 
that  ^  per  cent,  solution  of  potassium  cyanide  exposed  in  the  shade  decom- 
poses almost  completely  in  fifteen  days,  and  a  1  per  cent,  solution  in  seventeen 
days.  When  exposed  to  the  action  of  both  light  and  air,  the  rate  of  decomposi- 
tion is  much  increased,  a  ^  per  cent,  solution  decomposing  almost  completely 
in  seven  days,  and  a  1  per  cent,  solution  in  eight  days. 

In  the  case  of  aqueous  hydrocyanic  acid  solutions  exposed  to  light  and 
air,  decomposition  takes  place  within  twenty-four  hours. 


Pig-fattening  Experiments  with  Dried  Blood. 

Experiments  were  recently  instituted  by  the  Food  Investigation  Board  of 
the  Miniitry  of  Agriculture,  England,  with  a  view  to  determining  the  value 
and  safety  of  dried  blood  as  a  nitrogen-supplying  portion  of  a  fattening 
animal's  ration.  Results  of  previous  trials  with  dried  blood  had  indicated 
its  food  value  when  added  to  a  mixed  diet,  and  this  experiment  was  restricted 
to  the  eflFect  of  blood  as  an  addition  to  a  carbohydrate  diet. 

Twenty-eight  pigs  were  selected  and  divided  into  four  lots  of  seven  pigs 
each,  each  lot  being  arranged  to  average,  as  nearly  as  possible,  the  same 
total  live  weight,  and  to  include  two  **  large  white,"  one  "  large  black,"  and 
four  crossbred  pigs.  The  four  pens  of  seven  pigs  were  fed  as  follows : — 
Lot  1,  wheat  oflfals  only ;  Lot  2,  maize  meal  only ;  Lot  3,  wheat  ofials  and 
dried  blood ;  Lot  4,  maize  meal  and  dried  blood.  In  addition,  each  pig 
received  |  oz.  bone  meal  daily. 

The  amount  of  blood  fed  to  each  pig  in  Lots  3  and  4  was  2  oz.  per  day  to 
begin  with,  rising  gradually  to  6  oz.,  an  average  of  4  oz.  per  day.  It  took 
two  or  three  days  before  the  pigs  tolerated  the  blood,  but  they  eventually 
took  it  willingly. 

The  pigs  were  weighed  at  weekly  intervals,  and  after  eleven  weeks'  feeding 
made  a  gain  of  2181b.  in  Lot  1,  283  lb.  in  Lot  3,  and  207  lb.  in  Lot  4,  and  a 
loss  of  3  lb.  in  Lot  2.  The  pigs  in  Lot  2  showed  very  little  appetite,  and 
after  a  week  or  two  took  their  ration  of  plain  maize  meal  with  reluctance,  and 
only  whan  pressed  by  hunger.  The  results  obtained  indicate  that  the  addition 
of  blood  to  an  ordinary  farm  ration  of  wheat  offals  may  cause  a  very  con- 
siderable gain  in  weight  compared  with  the  results  obtained  from  a  farm 
diet  of  offals  only,  while  the  addition  of  blood  to  plain  maize  meal  may  give 
an  increase  equal  to  the  results  obtained  from  feeding  offals  only. 
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The  Production  of  Bees-wax^ 


W.  A.  GOODACRE,  Senior  Apiary  Inspector. 

Bees-wax,  in  the  first  instance,  is  secreted  by  the  worker  bees  through 
scales  in  the  lower  portion  of  the  body,  and  to  enable  the  bees  to  secrete 
Max  to  any  extent  a  good  supply  of  honey  or  syrup  must  be  consumed. 
There  appears  to  be  no  definite  basis  of  calculation  as  to  the  consumption  of 
honey  necessary  to  produce  1  lb.  of  wax,  but  it  has  been  proved  by  tests 
that  the  assistance  given  to  the  bees  by  using  full  sheets  of  comb-foundation 
is  so  considerable,  that — apart  from  its  other  advantages — the  practice  pays. 
It  can  be  said  that  a  certain  quantity  of  wax  could  be  produced  naturally 
during  heavy  honey  flows  without  noticeable  loss,  but  to  provide  for  this, 
and  make  extra  wax  production  possible,  the  practical  apiarist  has  to  adopt 
the  wider  spacing  for  extracting  combs,  which,  when  built  out,  are  cut 
down  to  normal  again  during  extracting.  Also,  there  is  usually  a  number  of 
new  combs  to  build  out  from  foundation. 

The  market  for  good  quality  Ix^es-wax  is  almost  invariably  good,  yet  there 
is  much  waste  of  this  valuable  product  in  many  localities — and  usually 
through  neglect  to  melt  up  surplus  or  damaged  combs,  or,  if  the  melting  is 
done,  to  carry  out  the  operation  properly.  With  a  small  wax  press 
(described  later),  £4  to  £5  may  be  earned  in  a  day  by  treating  damaged 
combs,  so  that  even  with  a  small  quantity  it  pays  to  treat  such  combs 
properly.  The  careless  bee-keeper  often  spreads  disease  to  a  neighbouring 
apiary  by  leaving  about  old  damaged  combs,  frequently  allowing  combs 
attacked  by  wax  moths  to  go  to  waste,  and  afterwards  purchasing  foundation 
at  a  high  price.  In  seasons  after  drought  more  care  than  usual  is 
necessary.  Let  the  apiarist  who  has  unsatisfactory  or  damaged  combs 
serve  his  own  interests  by  melting  them  up,  thereby  (1)  keeping  the  locality 
clean,  (2)  minimising  the  risk  of  spreading  disease,  and  (3)  increasing  his 
production  of  wax  and  his  returns.  Under  the  Apiaries  Act,  wax  moth  is  a 
proclaimed  disease,  and  with  infested  combs  on  hand  apiarists  are  likely  to 
meet  trouble  when  the  inspector  calls. 

When  bees  are  building  comb  they  hang  in  naiTow  graceful  clusters. 
Hanging  thus,  when  strips  of  foundation  are  used,  the  cluster  acts  as  a  kind 
of  plumb-line.  As  the  bees  build  in  the  line  in  which  they  hang,  the 
necessity  of  keeping  the  hives  level  will  be  obvious,  though  a  slight  dip 
toward  the  entrance  is  not  of  importance. 

The  natural  colour  of  bees-wax  is  yellow,  but  by  bleaching  it  can  be 
lightened  in  colour  even  to  pure  white.  Wax  can  be  bleached  by  moulding 
it  into  thin  sheets,  and  exposing  these  in  the  sunlight.  Dark  colour  in  wax 
may  result  if  rusted  iron  or  galvanized  vessels  are  used  for  melting. 
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Where  a  patent  cappings  reducer  is  used,  the  wax  is  melted  and  separated 
from  the  honey  as  the  work  of  uncapping  the  combs  proceeds.  In  this  case, 
when  the  blocks  of  wax  so  produced  are  cool,  they  should  be  put  through  a 
refining  process  before  being  sent  to  market.  Where  no  cappings  reducer  is 
used,  a  wax  extractor  is  useful  for  melting  the  wax  from  the  strained  cappings. 

Melting  combs  is  considerably  more  difficult  than  the  treatment  of 
cappings,  but  it  pays  to  make  a  good  job  of  it.  Where  large  quantities  are 
to  be  done  it  is  advisable  to  install  a  different  plant  to  that  which  would 
suflBce  for  the  apiarist  in  a  small  way.  For  the  ordinary  apiarist,  or  where  a 
small  number  of  combs  are  to  be  melted  annually,  the  plant  required  would 
be  a  few  kerosene-tin  buckets,  and  a  small  wax  press  complete.  A  fair-sized 
vat  with  a  tap  or  gate  at  the  bottom  is  also  desirable,  A  good  supply 
of  water  should  be  available ;  clean,  fresh  water  of  any  description  will  do, 
providing  it  is  not  mineralised. 

The  procedure  is  as  follows  : — Stand  the  kerosene  tins  on  bricks  built  up 
about  a  foot,  so  that  a  fire  can  be  built  under  the  tins ;  then  a  little  over 
half-fill  the  tins  with  water,  and  proceed  to  heat.  Put  in  the  tins  sufficient 
comb  to  make  a  free  mush,  and  allow  this  to  stand  at  about  boiling  point, 
stirring  occasionally  until  well  melted  up ;  then  pour  a  quantity  into  the 
press,  which  has  previously  been  kept  warm  and  contains  a  straining  cloth. 
Small  quantities  of  the  melted  mass,  with  a  fair  supply  of  the  hot  water,  give 
the  beat  results.  When  a  sufficient  quantity  is  in  the  press,  fold  the  straining- 
cloth  neatly  over  and  apply  the  screw  pressure  gradually.  After  applying 
the  first  pressure  and  allowing  to  stand  for  a  time,  ease  the  screw  sufficiently 
to  allow  the  hot  water  to  get  over  the  slum  gum  ;  then  apply  the  pressure 
again,  leave  the  hard  pressure  on  for  a  few  minutes,  and  tip  the  press 
forward,  draining  the  water  and  wax  into  a  bucket,  which  is  then  emptied 
into  the  vat.  The  slum  gum  is  removed  from  the  press  and  the  remaining 
quantities  of  melted  comb  treated.  When  the  melted  comb  from  the  tins  on 
the  fire  has  been  treated,  the  hot  water  can  be  drained  from  the  vat  into  the 
melting  tins  again,  and  a  start  made  with  a  fresh  lot  of  comb.  After  com- 
pletion of  the  day's  work  the  wax  can  be  drained  from  the  vat  into  moulds, 
which  should  be  placed  in  warm  water  and  covered  to  allow  the  necessary 
slow  cooling.  To  obtain  a  high  grade  wax,  the  blocks  of  wax  from  the 
moulds  when  cool  should  be  cleaned  at  the  bottom,  and  then  properly  refined. 

A  few  hints  for  the  operator: — (1)  Do  not  allow  the  wax  to  'boil  over  ; 
(2)  have  convenient  handles  in  the  tins  on  the  fire  so  that  they  can  be  lifted  off 
readily ;  (3)  have  an  extra  tin  of  water  on  hand  to  douse  the  fire  if  necessary 
(although  there  should  be  no  trouble  if  care  is  taken)  ;  (i)  soak  very  old  combs 
in  water  overnight  to  soften  the  cocoons  so  that  they  will  not  hold  the  wax. 

Melting  Large  Quantities. 

Where  large  quantities  are  to  be  melted  annually,  the  apiarist's  outfit 
should  include  a  steam  boiler  and  two  fairly  large  wooden  casks  fitted  with 
taps — one  cask  with  a  tap  near  the  bottom,  and  the  other  with  two  taps,  one 
near  the  bottom  and  another  a  little  over  a  quarter-way  up.  Steam  pipes 
connect  with  the  boiler  and  run  into  the  casks. 
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The  cask  with  the  one  tap  is  half-filled  with  hot  water,  and  steam  turned 
on  to  keep  it  hot,  and  the  frames  immersed  and  twisted  about  in  the  water 
until  the  combs  are  removed.  By  this  means  the  combs  are  removed  quickly 
and  cleanly.  Meanwhile  the  wax  press  (preferably  a  steam  one)  should  have 
been  prepared,  the  preparation  consisting  of  pouring  hot  water  into  the 
bottom  compartment  and  keeping  it  hot  by  means  of  either  a  primus  stove 
or  steam  from  the  boiler,  putting  a  straining-cloth  in  the  press  and  placing  a 
fair-sized  bucket  under  the  spout.  A  quantity  of  the  melted  mass  (not  a 
large  quantity,  and  with  plenty  of  hot  water)  is  then  put  into  the  press,  the 
straining  cloth  neatly  folded,  and  pressure  gradually  applied  and  maintained 
■for  a  while.  The  hot  water  and  wax  are  emptied  into  the  second  cask,  and 
steam  turned  on.  When  the  melted  quantity  has  been  treated,  the  hot  water 
can  be  drained  from  the  wax  through  the  bottom  tap  and  returned  to  the 
first  cask,  and  further  melting  of  the  comb  proceeded  with.  When  the  day's 
work  has  been  completed,  the  wax  and  hot  water  will  be  in  the  cask  con- 
taining the  two  taps.  Drain  the  water  from  the  bottom  tap,  until  the  wax 
is  just  below  the  tap  above ;  the  wax  can  then  be  drained  into  moulds  with 
flanged  sides.  The  moulds  containing  the  wax  should  be  placed  in  hot  water 
to  ensure  slow  cooling,  and  the  sides  of  the  moulds  should  be  smeared  with 
glycerine  to  prevent  sticking.  For  a  high-grade  sample  it  would  be 
advisable,  on  completion  of  all  melting  operations,  to  refine  the  whole 
quantity.  The  slum  gum  from  the  press  can  be  tested  to  see  if  it  is  worth  a 
second  treatment,  by  again  putting  a  small  quantity  through  the  process  of 
melting  and  pressing. 

To  Refine  Bees-wax  in  Small  Quantities. 

A  fair-sized  tinned  vessel  is  a  quarter  filled  with  water  and  the  blocks  of 
■wax  (which  have  previously  undergone  the  treatment  already  described) 
added.  The  vessel  is  then  heated  and  the  wax  melted  slowly  but  thoroughly^ 
the  fire  withdrawn,  and  the  wax  allowed  to  stand  (well  covered)  in 
a  warm  room  for  a  few  hours.  It  is  then  drained  off  from  the  top  into 
suitable  moulds  until  the  underlying  impure  matter  is  reached.  The  moulds 
should  have  flanged  sides  previously  smeared  with  glycerine,  and  when 
containing  the  wax  should  be  placed  in  warm  water  to  ensure  slow  cooling. 
When  properly  cooled  off  the  wax  is  removed  from  the  moulds  and  any 
-adhering  impurity  scraped  off". 

For  Larger  Quantities. 

When  larger  quantities  of  wax  are  to  be  refined,  steam  and  the  cask  with 
two  taps  previously  described  should  be  used.  The  water  is  poured  in  to  just 
below  the  top  tap,  and  about  a  quarter  of  a  pint  of  sulphuric  acid  for,  say, 
10  gallons  of  water  and  250  lb.  of  wax  added.  The  acid  is  used  to  clarify  the 
wax.  Needless  to  say,  care  should  be  exercised  in  its  handling.  Turn  on 
the  steam  and  when  the  water  is  hot  put  in  the  blocks  of  wax,  which  should 
then  be  melted  slowly  but  thoroughly,  and  stirred  occasionally.  When 
melted,  turn  off  the  steam,  cover  the  cask  and  allow  it  to  stand  for  a  few  hours  ; 
C 
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then  drain  off  from  the  top  tap  into  moulds  to  be  treated  and  cooled  as  pre- 
viously mentioned.  The  small  cake  of  wax  left  in  the  cask  below  the  tap 
can  be  lifted  out  when  cool,  cleaned  of  impurities,  and  held  over  for  the  next 
lot.  \ 

To  expedite  the  work  of  cleaning  wax  from  utensils,,  kerosene  will  be 
found  of  service  where  its  use  is  practicable. 

Adulterated  Wax. 
Persons  have  sometimes  tried  to  sell  adulterated  wax — usually  a  mixture 
of  tallow  or  paraffin — but  since   the  adulterated  article  is  easily  detected 
under  the  specific  gravity  test  and  generally  results  in  a  loss  to  the  seller, 
very  little  adulteration  is  carried  on  nowadays. 


An  Experiment  in  Artificial  Fertilisation. 

Interesting  experiments  in  drone  egg  fertilisation  are  described  by  Mr. 
Gilbert  Bairett,  of  Sheffield,  England,  in  a  recent  issue  of  The  Bee  World. 
The  egg  of  the  bee  is  almost  unique,  remarks  the  author,  inasmuch  as  the 
fertilising  element  from  the  male  enters  from  the  outside  of  the  egg  after 
the  latter  is  fully  formed  and  immediately  prior  to  its  extrusion  by  the 
queen ;  it  is  this  fact  that  makes  artificial  fertilisation  possible,  and 
without  the  aid  of  elaborate  and  costly  appliances.  By  means  of  such 
fertilisation  the  egg  laid  by  the  queen  bee — which  would  ordinarily  produce 
a  drone — can  be  made  to  produce  a  worker  larva,  which,  by  the  application 
of  queen-raising  methods,  can  subsequently  be  made  to  produce  a  queen. 

Freshly  laid  drone  eggs  from  a  pure  golden  queen  were  first  secured  by 
placing  a  frame  of  clean  drone  comb  in  the  centre  of  a  strong  stock ;  the 
comb  containing  these  eggs  was  then  cut  down,  and  pure  Punic  drones  just 
arrived  in  the  hive  from  a  flight  were  squeezed  on  to  a  warm  glass  plate. 
The  latter  operation  demands  some  practice  before  the  spermataphore  can  be 
ejected,  says  the  writer,  and  it  was  with  a  view  to  making  the  operation 
easier  and  the  results  more  certain  that  the  moment  of  arrival  from  flight 
was  chosen,  the  air  sac  being  then  fully  distended.  It  is  also  important 
tliat  operations  in  connection  with  artificial  fertilisation  should  be  conducted 
at  a  temperature  of  not  less  than  95  deg.  Fah.,  which  somewhere  approxi- 
mates to  the  internal  temperature  of  the  queen's  body. 

The  next  operation  was  to  touch  the  large  end  of  the  oggs  with  a  camel- 
hair  pencil,  previously  dipped  in  the  male  sperm  from  the  glass  plate.  The 
eggs  were  then  placed  in  an  incubating  chamber  (a  small  poultry  incubator), 
and  the  temperature  in  this  was  maintained  at  97  deg.  Fah.  The  next  day 
and  on  the  day  following  a  little  royal  jelly,  slightly  thinned  with  new 
honey,  was  added,  and  the  larvie  were  further  fed  with  royal  jelly  for  two 
days  after  hatching.  The  transfer  to  artificial  queen  cups  was  then  effected, 
these  being  given  to  a  queenless  and  broodless  stock  of  bees.  They  were 
duly  accepted  and  capped  over,  and  resulted,  says  Mr.  Barrett,  in  perfect 
queens. 

Experiments  such  as  that  described,  which  point  a  way  to  the  practice  of 
direct  selection  in  breeding,  are  very  valuable  ;  and  further  accounts  of 
research  in  this  direction  will  be  keenly  looked  forward  to  by  apiarists.  — 
W.  A.  GooDACRE,  Senior  Apiary  Inspector. 
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Poultry  Notes. 

November. 


JAMES  HADLINGTON,  Poultry  Expert. 

"We  are  now  approaching  the  months  when  the  skill  and  vigilance  of  the 
poultry-farmer  in  picking  out  and  marketing  old  stock  to  the  best  advantage 
will  often  mean  the  difference  between  profit  and  loss  from  flocks  of  layers. 
On  too  many  farms  there  is  a  good  deal  of  laxity  in  the  matter  of  marking 
different  ages  of  hens,  and  this  becomes  a  very  great  drawback  to  the  proper 
identification  of  hens  that  should  be  marketed  as  soon  as  they  go  off  laying, 
the  result  being  that  large  numbers  are  carried  for  many  months  beyond 
their  profitable  age. 

It  is  during  the  coming  months  that  loss  is  most  likely  to  result  in  this 
way.  For  instance,  many  hens  in  their  third  year  of  laying  will  now  be 
going  off  after  the  flush  laying  period.  A  large  number  of  these  birds  will 
not  again  become  profitable — hence  the  more  than  ordinary  necessity  in 
these  times  of  high  cost  of  feeding  to  cull  out  all  such  hens. 

It  is  not  a  difficult  matter  to  distinguish  the  hen  that  is  layiiig  from  the 
one  that  is  not.  A  person  having  only  a  little  experience  will  know  that 
freshness  in  colour  of  comb  and  wattles  indicates  that  the  birds  showing  up 
well  in  that  respect  are  invariably  in  laying  condition,  while  the  reverse 
indicates  that  they  are  either  off  laying  or  are  going  off.  There  are,  of 
course,  exceptions  where  hens  remain  more  or  less  fresh  in  comb  and 
wattles  after  ceasing  to  lay ;  but  if  such  hens  are  examined  the  pelvic  bones 
will  be  found  to  be  closed,  except  in  very  rare  instances.  For  general 
purposes  these  indications  will  be  some  guide  to  correct  culling.  A 
systematic  examination  of  hens  at  frequent  intervals  will  enable  the  farmer 
to  market  the  non-layers  as  they  go  off. 

As  far  as  hens  in  their  second  year  are  concerned,  a  good  deal  of 
discrimination  is  necessary  in  culling  them  so  early  as  this  in  the  season, 
because  the  cessation  of  laying  might  be  only  of  a  temporary  nature,  and 
particularly  with  hens  that  have  been  "  broody."  Again,  hens  that  fall 
into  moult  before  the  end  of  February  are  not  likely  to  prove  profitable  as 
layers,  but  hens  finishing  their  third  year  of  laying  should  be  marketed  as 
soon  as  they  go  off  laying  and  not  be  carried  over  for  months  (as  is  often 
done)  with  the  hope  that  they  will  come  on  to  lay  again. 

The  poultry-farmer  needs  both  experience  and  discretion  to  cull  to  the 
best  advantage.  If  hens  are  marketed  that  would  lay  eggs  to  a  value  that 
would  exceed  their  keep,  then  there  is  loss  on  that  account,  while  non- 
laying  hens  become  a  burden  to  the  profit  and  loss  account  of  the  flock. 
When  the  cost  of  feeding  hens  is  3d.  to  3id.  per  week,  as  at  present,  it 
becomes  a  serious  matter  to  carry  a  number  of  non-producers.  Every  fifty 
hens  so  carried  represent  a  loss  of  12s.  6«l.  to  14s.  7d.  per  week.    Experience 
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proves  that  from  November  onwards  a  good  deal  of  culling  out  can  be 
carried  on  without  materially  reducing  the  egg  supply.  Moreover,  the 
accommodation  is  usually  required  for  growing  pullets. 

Mistaken  Ideas  about  Gulling. 

In  this  connection  culling  is  not  a  process  to  be  attended  to  only  once  in 
a  year  as  some  appear  to  think,  but  to  be  effective  and  economical  it  should 
be  extended  over  some  few  months,  say  November  to  May.  As  a  matter  of 
fact,  it  may  profitably  extend  morp  or  less  over  the  whole  of  the  year  where 
a  large  number  are  carried,  because  from  various  causes  hens  cease  to  be 
profitable  layers  at  different  ages.  This  is  shown  even  in  first-year  hens,, 
which  at  different  times  of  the  year  go  off  laying  in  the  competitions.  How 
much  more  so  with  second  and  third  year  birds?  Such  hens  become  a 
handicap  to  the  average  laying  of  the  flock,  and  a  loss  to  the  owner.  The 
indications  that  a  hen  is  off  laying  might  be  stated  as  follows : — 

1.  Comb  and  wattles  loose  their  fresh  appearance  and  are  often  shrivelled 

up. 

2.  The  hen  is  less  keen  for  food,  and  exhibits  a  noticeable  falling  off  in 

the  consumption  of  shell  grit. 

3.  The  pelvic  bones,  instead  of  being  pliable  and  open  and  sufficiently 

wide  to  allow  the  passage  of  an  egg,  are  closed  together  and  often 
rigid.       The  latter  condition  is  often  an  indication  that  the  hen 
has  been  off  laying  for  some  considerable  time. 
The  causes  of  the  above  condition  may  be  set  down  as  follows : — 

1.  A^e. 

2.  Loss  of  good  health  from  any  cause,  temporarily  or  permanently. 

3.  Seasonal  conditions,  such  as  cold  or  even  extremely  hot  weather. 

4.  Moulting. 

5.  Insufficient  or  unsuitable  food.     In  this  connection,  the  writer  has 

seen  many  flocks  of  hens  fed  so  sparingly  as  to  keep  them  only 
existing  and  in  a  fair  measure  of  health,  but  without  sufficient 
food  for  the  production  of  ^gs. 

Concerning  Fat  Hens. 

It  might  be  expected  that  the  "fat  hen"  would  be  mentioned  in  this 
category  as  a  sixth  cause  for  hens  not  laying,  or  perhaps  as  one  of  the 
principal  causes,  that  being  a  very  popular  theory  to  account  for  hens 
going  off  laying,  though  it  is  a  theory  that  has  little  foundation  in  fact. 
The  facts  are  that  the  hen  that  puts  on  too  much  fat  or  flesh,  or  both,  is 
usually  a  poor  layer,  but  the  trouble  is  a  constitutional  one,  and  is  not  to  be 
solved,  as  is  often  supposed,  by  under-feeding.  If  such  a  hen  does  not  get 
sufficient  food  to  meet  her  constitutional  requirements  she  will  not  lay  eggs. 
If  the  "fat  hen"  does  not  lay  (and  she  often  does)  while  she  is  being 
well  fed,  she  will  most  certainly  not  lay  when  insufficient  food  is  given. 

Then,  again,  if  an  attempt  is  made  to  reduce  condition  by  under-feeding 
for  a  period  with  the  hope  that  the  trouble  will  be  overcome  and  the  hens 
.brought  into  laying  condition  again,  nothing  but  disappointment  can 
result.    No  permanent  remedy  wil^  be  found,  because  just  as  soon  as  full 
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feeding  is  again  brougiht  on  the  same  condition  will  reappear.  Small 
enclosures  with  no  means  of  inducing  exercise  will  accentuate  the  tendency 
to  put  on  flesh.  • 

Any  attempt  to  deal  with  fleshy  hens  in  an  ordinary  flock  will  interfere 
with  the  proper  feeding  of  the  whole.  In  short,  if  hens  are  over  fat  and 
do  not  lay  they  are  fit  subjects  for  culling  out. 

Reserving  Stud  Birds. 

The  altered  conditions  of  the  poultry  industry  will  need  to  be  carefully 
studied  by  the  poultry-farmer  if  the  best  commercial  results  are  to  be 
obtained.  A  large  section  of  poultry-farmers  sell  stud  stock,  but  another 
section  market  all  their  cockerels  except  those  reserved  for  their  own  use, 
and  keep  the  pullets  as  layers. 

Under  present  conditions  it  is  questionable  which  practice  is  the  more 
profitable.  To  a  large  extent,  of  course,  it  depends  upon  individual  circum- 
stances, but  certain  points  must  be  taken  into  consideration.  The  poultry- 
farmer  who  aspires  to  sell  stud  stock  must  be  prepared  to  reserve  his  earliest 
hatched  birds  for  this  purpose.  These  are  the  birds  that  command  such 
high  prices  early  in  the  spring  if  sold  as  table  poultry,  and  that  have  been 
profitable  even  under  the  present  high  cost  of  feeding. 

Now  let  us  see  what  happens  when  these  same  birds  are  kept  to  be  sold 
as  stud  birds.  First,  it  should  be  taken  into  consideration  that,  allowing 
that  the  parent  stock  is  good,  the  prospects  are  that  not  more  than  one- 
third,  and  probably  only  about  one-fourth  of  even  the  early  hatchings  (and 
much  less  of  the  later  hatched  cockerels)  will  be  good  enough  to  sell  as  stud 
birds,  and  the  balance  cannot  of  course  be  sold  as  table  birds  at  the  griUer 
stage,  because  their  quality  as  stud  birds  has  not  yet  been  determined.  A 
small  percentage  might  be  culled  out  and  sold  at  four  to  five  months,  but 
much  the  largest  number  must  be  kept  to  select  from,  because  many  of  the 
faults  in  a  bird  are  not  apparent  until  he  commences  to  mature,  say,  six 
to  nine  months.  From  seven  months  onward  the  average  run  of  cockerels 
are  worth  less  as  table  poultry  than  at  five  to  six  months  of  age.  Deprecia- 
tion in  value  and  loss  in  numbers  through  fighting  and  other  causes  of 
wastage  is  then  going  on,  until  the  larger  part  of  the  birds  are  sold  either 
as  table  birds  or  for  stud  purposes.  There  is  usually,  then,  a  balance  of 
"  staggy  "  birds  to  be  quitted  at  what  they  will  bring.  These  are  a  very 
serious  set-off  to  the  higher  prices  made  for  stud  birds. 

It  will  therefore  be  seen  that,  however  attractive  the  stud  bird  business 
might  appear,  unless  it  is  carefully  handled  it  might  be  better  to  sell  as 
table  poultry.  In  this  connection  it  is  to  be  feared  that  owing  to  high  prices 
early  birds  have  already  been  marketed  instead  of  being  reserved  for  stud 
purposes,  and  many  later  hatched  ones  will  be  kept  to  be  used  in  the  pens 
that  will  be  inferior  and  immature  for  the  purpose. 

As  a  guide  to  reserving  cockerels  it  might  be  stated  that  the  number 
reserved  for  stud  birds  should  be  about  three  to  one  for  every  one  that  will 
be  required,  and  this  after  a  culling  at  four  months  old.  Thus  if  a  farmer 
requires  ten  cockerels  he  will  need  to  keep  thirty  early  ones  to  select  from. 
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Orchard  Notes^ 

November. 


W.  J.  ALLEN  and  S.  A.  HOGG. 

As  this  season  has  been  a  wet  one,  necessary  cultivation  has  been  delayed, 
but  it  should  at  once  be  taken  in  hand  and  all  weeds  ploughed  under.  The 
cultivator  should  be  kept  going  from  now  onwards,  for  it  will  be  the  main 
factor  in  the  ultimate  returns.  Places  that  are  inaccessible  to  the  plough 
should  be  worked  with  some  such  implement  as  a  forked  (hoe.  After  rain, 
care  should  be  taken  to  work  up  the  soil  thoroughly  and  leave  it  as  a  loose 
mulch. 

Cherries  will  be  ready  for  gathering  in  the  earlier  districts,  and  in  picking 
care  should  be  taken  to  allow  the  fruit  to  remain  on  the  stalk.  It  is  strongly 
recommended  that  cherries  should  be  picked  in  the  early  morning  when  it 
is  cool,  but  it  is  not  advisable  to  pack  the  fruit  while  it  is  damp. 

Thinning-oat. 
During  this  month  it  will  be  found  necessary  in  many  cases  to  thin-out 
the  fruit,  particularly  apricots,  peaches,  and  plums.  The  thinning  may  be 
delayed  until  the  natural  shedding  of  the  fruit  has  taken  place,  but  that 
should  be  over  by  the  beginning  of  the  month.  If  it  is  still  found  that  the 
trees  are  bearing  too  heavily,  the  smaller  fruit  should  be  removed  at  spaces 
of  about  4  inches,  and  where  fruits,  such  as  apples  and  pears,  are  growing 
in  clusters,  it  would  be  advisable  to  remove  half  of  the  smaller  sized  fruit. 

Pruning  and  Disbudding. 

Citrus  trees  may  still  be'  thiiined-out  so  as  to  permit  of  the  circulation 
of  light  and  air.  Although  during  this  process  a  considerable  amount  of 
fruit  will  be  removed,  the  remainder  will  benefit  by  the  additional  light 
which  will  be  let  into  the  tree. 

If  a  late  crop  of  passion-fruit  is  desired,  this  month  is  the  time  to  cut 
back  so  as  to  create  a  second  growth. 

All  trees  which  have  been  grafted  during  the  early  spring  will  need  atten- 
tion. Care  must  be  taken  not  to  allow  the  suckers  to  absorb  the  nourish- 
ment from  the  scions,  and  they  should  be  removed  with  a  sharp  knife,  as 
pulling  them  off,  especially  near  the  scion,  is  apt  ^ to  leave  a  wound  which 
has  a  weakening  effect  on  the  grafts.  Some  grafts,  especially  in  the  cases 
of  pears  and  apples,  are  subject  to  the  attacks  of  fungus  diseases;  this 
trouble  may  be  counteracted  by  the  application  of  Bordeaux  mixture, 
summer  strength,  and  it  may  be  necessary  to  give  them  several  applications. 

Diseases  and  Pests. 
The  season  having  been  a  wet  one,  it  is  almost  certain  that  if  summer 
rains  follow  there  will  be  a  visitation  of  fungus  diseases,  such  as  black  spot, 
mildew,  &c.    If  the  necessary  precautions  have  been  taken  in  the  shape  of 
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winter  sprays,  these  will  to  a  great  extent  have  eliminated  disease,  but  even 
eo,  if  the  weather  is  particularly  favourable,  further  applications  may  be 
found  necessary. 

If  black  spot  should  be  making  its  presence  felt  among  the  vines,  a  weak 
mixture  of  Bordeaux  should  be  applied.  If  oidium  should  be  at  all  notice- 
able the  vines  should  be  dressed  with  sulphur — taking  for  granted,  of 
course,  that  this  has  not  already  been  done. 

Every  pre<jaution  must  be  taken  for  the  checking  of  codlin  moth  among 
apples  and  pears.  It  is  now  an  accepted  fact  that  the  use  of  arsenate  of 
lead  when  applied  in  the  proper  proportions  and  at  the  right  time  will 
minimise  the  ravages  of  codlin  moth.  All  fruit  which  has  been  attacked 
should  be  picked  up  and  destroyed  by  boiling  or  burning.  The  fruit  should 
be  carefully  inspected  on  the  trees  during  the  growing  periods,  and  where 
the  presence  of  grubs  is  detected  the  fruit  should  be  removed  and  destroyed. 

As  mentioned  last  month,  late  applications  of  lead  arsenate  are  apt  to 
dry  in  beads  on  the  fruit,  and  attention  is  again  drawn  to  the  use  of  soap 
as  a  spreader.  Last  month's  notes  also  gave  directions  for  the  combining 
of  a  concentrated  nicotine  extract  with  the  lead  arsenate  when  woolly  aphis 
is  attacking  the  trees. 


The  Farmers'  Bulletins. 


In  consequence  of  the  increasing  cost  of  production,  the  Government  Printer 
has  been  compelled  to  impose  a  small  charge  for  Farmers'  Bulletins  issued  by 
this  Department.  For  thirty  j  ears  the  publications  of  the  Department  of 
Agriculture  have  been  available  without  charge  (with  a  very  few  exceptions), 
but  the  expense  has  latterly  become  very  heavy.  When  it  is  recalled  that 
during  last  financial  year  nearly  90,000  copies  of  different  bulletins  and 
leaflets  were  distributed  free  of  all  charge,  it  will  be  seen  that  the  item  has 
been  a  substantial  one.  It  is  some  indication  that  similar  departments  the 
world  over  have  felt  the  strain  in  the  same  way  to  mention  that  the  issue  of 
publications  of  many  pages  without  charge  has  ceased,  free  issues  now  being 
usually  limited  to  a  few  pages,  somewhat  like  the  miscellaneous  publications 
of  the  New  South  Wales  Department.  Probably  the  old  method  has  been 
retained  longer  here  than  in  most  other  countries.  The  new  system  provides 
for  a  price  varying  from  6d.  to  Is.,  according  to  size.  Remittances  for  these 
publications  should  be  posted  to  the  Government  Printer,  Sydney. 


Cleaning  of  Imported  Impure  Seed. 

In  reference  to  the  consignment  of  impure  "  mixed  grass  seed  "  mentioned 
in  the  Agricultural  Gazette  last  month,  it  is  satisfactory  to  know  that  the 
importing  firm  was  anxious  to  have  the  parcel  cleaned  before  selling  it. 
It  was  found  possible,  with  special  seed-cleaning  machinery,  to  remove 
practically  every  weed  seed  from  the  sample,  and  the  refuse  was  destroyed. — 
E.  Breakwell,  Agrostologist. 
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Agricultural  Bureau  of  New  South  Wales* 

SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimeB  happens  that,  owing  to  some  inadvertence,  members  of  branchei 
meet  without  having  any  particiilar  subject  before  them.  In  such  a  case 
one  of  the  following  paragraphs  may  provoke  a  useful  discussion,  and  a  brief 
report  of  the  discussion  will  often  interest  other  branches.  * 

What  viethod  of  disposing  of  the  straw  of  grain  crops  do  you  prefer — (a) 
cutting  and  stacking,  (b)  burning  off,  or  (c)  trampling  down  with  stock  1 

Discuss  the  care  and  management  of  the  flock  during  summer  in  respect  to 
(a)  shade,  (6)  licks,  and  (c)  water  supply.  What  steps  do  you  take  to  ensure 
each  of  these  ?  What  fodder  crops  do  you  grow  for  your  sheep  and  at  what 
tim£  of  the  year  ? 

What  have  you  found  to  be  the  best  time  to  sow  maize  in  your  district  ? 
Have  you  noticed  that  some  varieties  do  better  for  early  sowing  than  late 
sowing,  and  vice  versa  ? 

How  do  you  combat  insect  pests  in  the  fowl-house,  particularly  lice  ?  Do 
you  spray  for  the  control  of  fowl-tick  ?   If  so,  with  what  mixture  ? 

What  varieties  of  apples  have  you  found  to  be  most  subject  to  bitter  pit  ? 
Have  you  observed  cultivation  to  have  any  effect  on  the  occurrence  of  the 
disease  ? 

Lime-sulphur  has  obtained  much  popularity  as  a  spray.  Do  you  make  it 
on  the  farm,  and  vjhat  is  the  method  ?  Do  you  test  the  specif  c  gravity  before 
using,  and,  if  so,  v)hy  ? 

Has  the  manager  of  the  local  factory  ever  complained  of  your  cream,  being 
gassy  or  fermented  ?  If  so,  have  you  ever  looked  to  swampy,  low-lying 
country,  or  to  dust  from  dirty  cow-yards  as  possible  causes  ?  Do  you  believe  in 
cooling  the  milk  or  6ream  as  soon  cw  it  comes  from  the  cow  or  separator  as 
the  case  may  be  ? 

.    REPORTS  AND  NOTICES  FROM  BRANCHES. 

SOTE. — While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  branches  of  the  Agricultural  Bureau,  the  Department  does 
not  necessarily  endorse  the  opinions  expressed. 

Gastlereagh. 

A  meeting  was  held  on  27th  August,  when  there  was  a  large  gathering  of 
farmers  and  business  men,  and  keen  interest  was  manifested  in  the  newly- 
formed  branch. 

Mr.  Wenholz,  Inspector  of  Agriculture,  delivered  a  lecture  on  maize 
■culture,  which  was  listened  to  with  attention. 

Clifton  (near  young). 

On  23rd  September,  a  comprehensive  programme  for  the  work  of  this 
branch  was  prepared,  covering  the  next  three  months.  Lectures  are  to  be 
given  by  Messrs.  A.  Strachan,  H.  Whiteside,  and  P.  Wyndham. 

A  request  was  submitted  to  the  Department  for  an  expert  to  lecture  on 
noxious  weeds,  and  advice  has  also  been  sought  as  to  the  possibilities  of 
tomato-growing  in  the  district  on  an  extensive  scale. 
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Cordeaux-Goondarin. 

The  annual  meeting  was  held  on  26th  August,  about  thirty  members  being 
present.  The  secretary's  report  disclosed  that  the  average  attendance  at 
meetings  during  the  year  was  thirteen,  and  there  was  a  credit  balance  of  £9. 
Subscriptions  for  the  year  had  been  increased  to  is.  per  member. 

The  achievements  for  the  year  included  the  initiation  of  a  postal  delivery 
to  the  district ;  a  conference  with  a  view  to  minimising  the  losses  caused  by 
flying-foxes ;  the  purchase  of  £300  worth  of  fertilisers,  sugar  and  spraying 
materials  for  members'  use ;  the  establishment  of  potato  and  maize  experiment 
plots ;  the  improvement  in  the  condition  of  certain  roads,  and  the  donation 
of  a  trophy  to  Wollongong  show. 

At  the  conclusion  of  the  ordinary  business,  Mr.  R.  N.  Makin,  Inspector  of 
Agriculture,  who  was  present,  gave  some  seasonable  hints  on  fodder  crops, 
dealing  in  turn  with  Saccaline,  sorghums,  millets,  Sudan  grass,  ifcc. 

A  meeting  was  held  on  30th  September,  when,  in  addition  to  general 
business,  it  was  decided  to  ask  the  Postal  Department  to  have  a  public 
telephone  established  in  a  suitable  locality  in  the  district. 

Glen  Innes. 

A  special  meeting  was  held  on  29th  September,  when  Mr.  H.  Wenholz, 
Inspector  of  Agriculture,  delivered  a  lecture  on  maize  culture,  in  which  he 
discussed  the  methods  adopted  in  the  district,  and  indicated  how  improve- 
ments could  be  effected.  The  use  of  fertilisers,  especially  of  56  lb.  to  70  lb. 
superphosphate,  was  confidently  recommended,  and  Early  Yellow  Dent  was 
advocated  as  the  best  variety. 

A  number  of  questions  were  also  answered  to  the  advantage  of  all. 

Inverell. 

At  the  meeting  on  24th  September  further  arrangements  were  made  for 
the  exhibit  at  the  next  local  show,  the  prospects  for  which  are  regarded  as 
most  encouraging. 

Mr.  R.  L.  Campbell  gave  a  portion  of  his  address  on  a  simple  mode  of 
book-keeping  for  farmers,  which  was  very  interesting  and  instructive,  and  for 
which  members  expressed  themselves  appreciative. 

Kellyville. 

Nearly  forty  members  attended  the  meeting  held  on  2nd  October.  Dis- 
cussion took  place  in  regard  to  early  pruning  of  summer  fruit.  The 
Department's  experience  is  that  late  or  early  pruning  does  not  affect  the 
period  of  ripening  stone  fruits.  Other  useful  orchard  subjects  will  be 
discussed  at  further  meetings.  s 

Lower  Portland. 

At  a  meeting,  held  on  7th  October,  much  time  was  devoted  to  the  exhibits 
to  be  staged  at  the  next  Hawkesbury  District  show. 

It  was  also  announced  that  over  £40  had  been  raised  by  the  branch,  by 
means  of  a  concert,  for  the  Windsor  district  hospital. 

March. 

A  meeting  was  held  on  15th  September,  when  a  paper  on  colic  in  horses 
was  read  by  Mr.  E.  Griffith.  The  paper  covered  the  subject  in  various 
•aspects,  and  made  a  number  of  valuable  suggestions. 
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Matcham. 

At  a  meeting,  held  on  25th  September,  a  general  discussion  took  place  on 
the  advantages  or  otherwise  of  different  varieties  of  fruits. 

One  speaker  was  of  the  opinion  that  the  district  was  more  suited  to  citrus 
fruit?,  with  apples  for  the  low-lying  land  as  a  side-line.  Other  speakers 
advocated  the  growing  of  apples,  which,  in  some  cases,  were  found  to  he 
more  profitable.  A  very  interesting  discussion  took  place,  and  it  was  decided 
that  at  the  next  meeting  a  similar  interchange  of  ideas  would  take  place,  on 
the  subject  of  persimmon  cultivation. 

Moss  Vale. 

About  forty  members  were  present  at  the  meeting  held  on  24th  September, 
Reff^rence  was  made  to  the  great  difficulty  in  obtaining  supplies  of  sugar,  and 
it  was  decided  to  ask  the  Department  of  Agriculture  to  endeavour  to  obtain 
supplies  for  jam  making,  &c.,  this  season. 

After  the  ordinary  business  of  the  meeting  had  been  disposed  of,  Mr,  E,  N, 
Ward,  superintendent  of  the  Botanic  Gardens,  gave  a  lecture  on  horticulture, 
and  answered  many  questions  on  spraying,  &c. 

Mount  Eeira. 

On  30th  September,  Mr.  W.  W.  Froggatt,  En/tomologist,  delivered  a 
lecture,  illustrated  with  lantern  slides,  on  pests  of  the  garden  and  orchard. 
There  was  a  large  attendance  of  members  and  others,  who  followed  the 
lecture  very  closely,  taking  keen  interest  in  the  different  insects  illustrated 
on  the  screen.  Mr.  Fr.'ggatt  also  examined  a  few  specimens  that  were 
brought  along,  and  answered  a  number  of  questions  to  the  profit  of  all. 

Parkesboume. 

The  August  meeting  of  this  branch  was  well  attended.  A  paper  was  read 
by  Mr,  W.  F.  Weatherstone,  on  the  mare  and  the  foal,  and  diseases  of  the 
horse.  The  subject  was  well  handled,  the  ailments  with  their  effective 
remedies  and  necessary  treatment  being  fully  explained.  The  diseases 
referred  to  were  strangles,  ophthalmia,  drenching,  balling,  fistula,  wither, 
gripes  (or  colic),  impaction,  sand  colic,  sand  cracks,  itch,  lice  itch,  and  foot 
diseases.  ' 

Stratford. 

The  second  annual  meeting  of  the  branch  was  held  on  21st  August,  thirteen 
members  being  present.  The  report  showed  that  there  was  a  credit  balance 
of  £2  10s.  Id.  Ten  meetings  had  been  held  during  the  past  year,  with  an 
average  attendance  of  thirteen  members,  which,  considering  the  scattered 
population  of  the  district,  is  satisfactory.  Two  meetings  were  abandoned 
owing  to  wet  weather.  Explosive  and  pruning  demonstrations  were  given 
by  officers  of  the  Department. 

Lime  and  manures  were  purchased  under  the  co-operative  system,  che 
results  fully  justifying  the  expenditure  involved. 

About  120  books  were  received  during  the  year  from  the  Public  Library, 
and  were  circulated  among  members. 

A  meeting  was  held  on  25th  September,  there  being  a  fair  attendance  of 
members.  The  evening  was  devoted  to  arranging  for  a  district  exhibit  to  be 
staged  at  the  Gloucester  show  in  March,  1921.  It  is  understood  that  special 
efforts  are  being  made  to  secure  the  trophy  offered  by  the  Gloucester  Agri- 
cultural and  Horticultural  Society  for  the  best  exhibit. 
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Taralga. 

A  meeting  was  held  on  29th  September.  Mr.  Whiltet  gave  a  lecture  on 
pasture  grasses,  emphasising  the  necessity  of  local  tests  as  a  true  guide  to  the 
worth  of  any  grass.     He  dealt  very  fully  with  Sudan  grass. 

The  lecture  was  greatly  appreciated,  and  it  was  decided  to  ask  the  Depart- 
ment for  a  quantity  of  seeds  and  roots  for  distribution  among  the  members. 

Tingha. 

The  members  of  this  branch  met  on  4th  September,  when  arrangements 
were  advanced  for  the  exhibit  at  Inverell  show.  A  paper  was  read  by  Mr. 
J.  L.  Deasy,  on  systematic  botjiny,  the  subdivision  of  plant-life  into  various 
orders  and  families  teing  di.scussed.  and  the  usefulness  of  a  good  many  plants 
being  indicated  from  this  point  of  view.     A  cordial  vote  of  thanks  was  passed. 

The  annual  meeting  was  held  on  2nd  October,  when  both  report  and 
balance-sheet  reflected  a  healthy  state  of  affairs  The  election  of  oflBcers 
resulted  thus: — Chairnaan,  Mr.  G.  W.  Browning;  Vice-chairmen,  Messrs. 
J.  Hawkins  and  E,  Cory ;  Treasurer,  Mr.  J.  L.  Deasey ;  Hon.  Secretary, 
Mr.  M.  C.  Levitt. 

Arrangements  were  made  for  business  for  the  forthcoming  meetings,  and 
the  local  exhibition  fixed  for  18th  and  19th  February. 

Other  matters  were  discussed,  and  useful  information  on  a  number  of 
points  exchanged. 

Toroiito. 

A  meeting  was  held  on  5th  October,  14  members  being  present.  A  paper 
was  read  by  Mr  J.  Stewart  on  chicken-raising,  much  useful  matter  being 
included. 

Several  parcels  of  seeds  for  the  members  were  received  from  the  Department. 

Wentworthville. 

A  meeting  was  held  on  15th  September,  when  Mr.  H.  J.  Rumsey  delivered 
a  lecture  on  vegetable  gardening.  He  indicated  how  the  production  of  food 
in  this  way  was  one  method  of  reducing  the  cost  of  living,  and  remarked  on 
the  unfailing  interest  that  attached  to  gardening  as  a  hobby.  The  growth 
of  tomatoes  was  specially  dealt  with,  much  valuable  information  being  given. 

Several  new  members  were  enrolled. 

Windsor. 
A   largely  attended   meeting  was  held  on   20th  September,  the  Mayor, 
,«  Mr.  J.  W.  Ross,  presiding.      The  Windsor   Municipal  Council  asked  the 

*  co-operation  of  the  branch  in  a  movement  to  obtain  better  railway  services 

on  the  Blacktown-Richmond  line,  and  it  was  resolved  to  accede  to  the  request. 
It  was  decided  to  make  a  special  effort  in  connection  with  the  staging  of 
an  exhibit  at  the  Hawkesbury  District  Association's  agricultural  show,  and 
conamittees  were  appointed  to  represent  each  section.  The  branch  is  con- 
sidering the  holding  of  an  exhibition  in  Windsor  a  few  days  before  the  local 
show  with  a  view  to  obtaining  funds  and  selecting  exhibits. 

Woonona. 

The  membership  roll  of  this  branch  now  numbers  130.  At  the  meeting 
held  in  October  preparations  were  made  for  the  annual  two  days'  show,  to  be 
held  in  January  next,  and  a  lecture  was  given  by  the  Entomologist  on 
insect  pests  in  gardens  and  orchards. 

At  the  November  meeting  an  address  is  to  be  delivered  on  bee  culture  by 
Mr.  Albert  Cavill. 
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AGRICULTURAL  SOCIETIES'  SHOWS. 

Seoretaribs  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri- 
cilltare,  Sydney,  not  later  than  the  2l8t  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  noti6ed  at  once. 


Society.  1920. 

Lismore  A.  and  I.  Society  ...         

Tweed  River  A.  Society „ 

1921. 

AlbioD  Park  A.  and  H.  Association      

St.  Ives  A.  and  H.  Association  ... 

Oosford  District  A.  Association  

Kiama  A.  Society 

Nimbin  A.  and  I.  Society  

Wollongong  A.,  H.,  and  I.  Association  

Oobargo  A.,  P.,  and  H.  Society  

Shoalhaven  A.  and  H.  Association       

Central  Cumberland  A.  and  H.  Assoc.  (Castle  Hill)... 

UUadulIa  A.  and  H.  Association  (Milton)      

Gnyra  P.,  A.,  and  H.  Association  

Blacktown  and  District  A.  Society 

Wyong  District  A .  Association 

Dapto  A.  and  H., Society  

Bangalow  A.  and  I.  Society       ' 

Yanco  Irrigation  Area  Agricultural  Society 

Southern  New  England  P.  and  A.  Association  (Uralla) 

Dorrigo  and  Guy  Fawkes  A.  Association        

Tumut  A.  and  P.  Association    

Newcastle  A.,  H.,  and  I.  Association 

Hastings  River  A.  and  H.  Society  (Wauchope) 

Nepean  District  A.,  H.,  and  I.  Society  

Tamworth  P.  and  A.  Association        

Manning  River  A.  and  H  Association  (Taree) 

Mirrool(M.LA.)  A.  Society  (Griffith) 

Richmond  River  A.,  H.,  and  P.  Society  (Casino)     ... 

Oberon  A. ,  H. ,  and  P.  Association       

Hunter  River  A.  and  H.  Association  (West  Maitland) 
Berrima  District  A.,  H.,  and  I.  Society  (Moss  Vale)... 

Camden  A.,  H.,  and  I.  Society 

Bellinger  River  A.  Association 

Mudgee  A.,  P.,  H.,  and  I.  Association  

Glen  Innes  P.  and  A.  Society    ...         ...         

Moruya  A.  and  P.  Society  

Tnmbarumba  and  Upper  Murray  P.  and  A.  Society... 

Taralga  A.,  P.,  and  H.  Association     

Gloucester  P.,  A.,  and  H.  Society        

Goulburn  A.,  P.,  and  H.  Society  

Annidale  and  New  England  P.,  A.,  and  H.  Assoon.... 

Upper  Hunter  P.  and  A.  Association 

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 

Royal  Agricultural  Society  of  N.S.W. 

Upper  Manning  A.  and  H.  Association  (Wingham) . 

Narrabri  P.,  A.,  and  H.  Association 

Clarence  F.  and  A.  Society  (Grafton) 

W.D.A.  and  H.  Society  (Nabiac)         

Dungog  P.  and  A.  Association  ... 
Hawkesbury  District  A.  Association  (Windsor) 
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PROSPECTUS 

OF 

New  South  Wales  Government  Loan  of  £3,000,000. 

RATE    OF    INTEREST,    SVii    PER   CENT.    PER    ANNUM. 

PRICE  OF  ISSUE:    PAR.        (Payable  in  Instalments). 

Interest  Payable  Ist  June  and  1st  December. 

A  Full   Six  Months'    Interest  will  be  Payable   1st   June,   1921. 

Principal  Repayable  at  Par,  in  Sydney,  1st  December,  1930. 

List  of  Applications  closes  Monday,  3rd  January,  1921. 

The  Government  of  New  South  Wales  offers  for  subscription  a  loan  of 
£3,000,000,  bearing  interest  at  the  rate  of  5^  per  cent,  per  annum,  and  having 
a  curreu'Cy  of  10  years  from  1st  December,  1920,  a  guarantee  being  given 
that  the  interest  will  bo  free  of  both  New  South  Wales  and  Federal  Income 
Taxes. 

The  loan  is  being  raised  under  the  authority  of  the  Act  of  Parliament, 
No.  27  of  1919,  and  is  for  the  purpose  of  providing  funds  to  bo  applied  towards 
the  completion  of  the  North  Coast  Railway,  the  Railways  from  Dubbo  to 
Werris  Creek,  Glenreagh  to  Dorrigo,  and  Canowindra  to  Eugowra,  Hydro- 
Eleetric  Schemes  for  South-west  Biverina  and  North  Coast,  and  other  Public 
Works  and  Services. 

Applications  for  the  loan  should  bo  addressed  to  the  Colonial  Treasurer, 
The  Treasury,  Sydney. 

The  principal   is  payable   in  instalments,   as  follows,  viz.: — 

£25  per  cent,  on  Wednesday,  1st  December,  1920; 
£25  per  cent,  on  Monday,  3rd  January,  1921; 
£25  per  cent,   on  Tuesday,   Ist  February,   1921; 
£25  per  cent,   on   Tuesday,   1st  March,   1921; 

and  will  be  accepted  free  of  exchange. 

Applications  made  after  1st  December,  1920,  must  be  accompanied  by 
interest  at  5%  per  cent,  per  annum,  from  that  date  to  date  of  lodgment  of 
the  first  instalment  of  £25  per  cent.  Any  second,  third,  or  final  instalment 
not  paid  on  its  respccitve  due  date  must  also  have  interest  to  date  of  payment 
added. 

The  loan  may  be  subscribed  for  either  in  the  form  of  Bonds  or  Funded 
Stock  at  the  option  of  the  subscriber. 

Bonds  or  Stock,  may  be  purchased  in  multiples  of  £10. 

Subscribers  for  Funded  Stock  may  have  the  interest  on  their  Stock 
remitted  to  their  Bank  accounts  in  the  country  or  outside  the  State  free  of 
exchange,  but  the  interest  on  the  Bonds  will  be  payable  in  Sydney. 

Forms  of  application  for  the  loan  may  be  obtained"  from  the  Registrar 
of  Stock,  The  Treasury,  Sydney;  from  the  Branches  of  the  Government 
Savings  Bank  of  New  South  Wales  throughout  the  State;  and  also  at  all 
Branches  in  the  State  of  the  Bank  of  New  South  Wales  and  the  Commercial 
Banking  Company  of  Sydney,  Limited. 

Deposits  and  instalments  will  be  accepted  at  the  Treasury,  Sydney, 
or  at  any  of  the  Branches  of  the  Banks  named. 

Applications  for  the  loan  may  be  forwarded  through  members  of  recog- 
nised Stock  Exchanges. 

JOHN  T.  LANG, 
The  Treasury,  Colonial  Treasurer. 

Sydney,   Ist  October,   1920. 
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Sklitora  oj  Agricttltural  and  Country  Papers  are  especially  invited  to  reproduce 
any  of  the  articles  contained  in  the  2^^)TicnitttnU  CsBttte,  in  whole  or  in  part, 
making  the  usttai  acknowledgment. 

CorUribtUions  are  only  accepted  upon  the  terms  that  the  Oovemment  may  svbae- 
quently  publish  the  same  in  pamphlet  form  or  oth'rwise. 
2nd  December,  1920. 
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18  tons  of  Potatoes 

from  3^  acres ! 

Here  is  a  practical  illustration  showing  how 
NUNAN  Irrigation  quickly  repays  its  cost! 

'Messrs.  E.  S.  Hood 
&Sons,  Gatton,Q., 
put  3^  acres  under 
potatoes.  A  neigh- 
bour sowed  4  acres 
with  potatoes,  but 
his  land  was  not 
irrigated. 

This  Spring  Crop  yielded  to  Messrs.  Hood 
&  Sons  1 8  tons  (260  bags) — the  total  return 
being  £298. 

The  neighbour's  crop  was  not  quite  2  tons. 

Messrs.  Hood  &  Sons  gained  2  first  prizes  for 
potatoes  at  the  local  show.  They  anticipate 
a  record  crop  of  onions  this  season. 

"THE  NUNAN  SYSTEM   PAYS   FROM  THE  START." 

Sole  Manufacturers  and  Patentees — 
7-11  Market  Street,  SYDNEY. 

"  Always  ask  for  Biizacott  Gates  and  Fences." 


Vol.  XXXI.        Part  12  DECEMBER  2.  1920. 


Agricultural  Gazette  of  New  South  Wales,  o 


Ploughing  Experiments  at  Cowra  and 

Nyngan* 


C.  McCAULEY  and  L.  G,   LITTLE,  Assistant  Experimentalists. 

These  experiments  were  commenced  at  Cowra  in  1905,  and  at  Nyngan  in 
1911,  in  each  case  upon  virgin  soil.  In  1913,  those  at  Cowra  were  concluded, 
as  it  was  decided  that  the  results  were  suflSciently  definite  to  enable  final 
deductions  to  be  drawn.    The  Nyngan  experiments  are  still  being  carried  on. 

The  objects  of  the  experiments  were  to  determine  over  a  series  of  years  the 
comparative  eficcts  upon  the  resulting  wheat  crop  of — 

1.  The  continued  use  of  the  disc  and  of  the  mouldboard  ploughs. 

2.  Ploughing  at  different  depths  with  the  above  ploughs — 

(a)  at  8  inches  deep  to  represent  deep  ploughing. 

(b)  at  6  inches  deep  to  represent  medium  ploughing. 

(c)  at  4  inches  deep  to  represent  shallow  ploughing. 

3.  Subsoiling  the  deep  ploughing  (every  second  furrow)  2  to  3  inches  below 
the  plough  depth. 

A  detailed  account  of  the  conditions  under  which  the  experiments  were 
conducted  at  Cowra  appears  in  Vol.  XXII,  February,  1911,  of  the  Gazette. 

A  number  of  additional  treatments  were  included  in  the  Nyngan  experi- 
ments, as  being  possibly  advantageous  under  the  dry  conditions  obtaining  in 
that  district ;  these  comprise  re-ploughing  just  prior  to  planting,  and  the  use 
of  an  implement  said  to  have  been  used  by  its  inventor  (Campbell)  with 
great  success  in  dry-farming  in  America.  It  consists  of  a  number  of  flanged 
circular  plates  arranged  on  an  axis,  forming  a  roller,  designed,  as  implied 
by  its  name  (subsurface  packer),  to  compress  the  subsurface  at  a  depth  of 
several  inches,  while  leaving  the  surface  loose. 

Apart  from  the  difierent  methods  of  ploughing,  and  the  treatments  men- 
tioned above,  the  general  treatment  of  plots  at  both  farms  was  uniform,  and 
the  system  of  farming  adopted  was  that  considered  most  suited  to  the  district. 
Thus,  at  Cowra  a  two-course  rotation  (wheat  and  a  fodder  crop),  and  at 
Nyngan  a  three-course  rotation  (wheat,  fodder  crop,  and  bare  fallow)  were 
practised.  This,  of  course,  involved  two  separate  areas  for  the  experiments 
at  Cowra  and  three  separate  areas  at  Nyngan.  In  all  cases  ploughing, 
sowing,  feeding-off,  etc.,  were  carried  out  on  the  same  or  two  successive  days. 
Precautions  were  always  taken  to  ensure  that  ridges  and  "clean  out" 
furrows  were  located  at  the  boundaries  of  plots. 
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Cowra  Experiments. 

The  soil  on  which  these  experiments  were  carried  out  is  of  granitic  origin, 
typical  of  a  large  area  of  the  Central  Western  Slopes,  and  may  be  described 
as  a  loam  overlying  a  clay  subsoil  at  a  depth  of  from  8  to  10  inches. 

The  costs  per  acre  of  ploughing  with  disc  and  mouldboard  ploughs  at 
diflPerent  depths,  and  of  subsoiling  have  been  estimated  as  follows  :— Disc 
ploughing,  4  inches,  6s. ;  disc  ploughing,  6  inches,  7s. ;  disc  ploughing, 
8  inches,  8s. ;  mouldboard  ploughing,  4  inches,  6s.  6d. ;  mouldboard  ploughing, 
6  inches,  7s.  6d. ;  mouldboard  ploughing,  8  inches,  8s  6d. ;  sub-soiling,  lOs. 

These  costs  are  rather  difficult  to  arrive  at,  and  vary  slightly  from  year  to 
year,  according  to  the  prices  of  fodder,  «fec.,  but  they  are  sufficiently  accurate 
to  serve  their  purpose.  Wheat  is  taken  as  being  worth  7s.  6d.  per  bushel. 
Costs  and  yields  on  the  disced  4  inches  are  taken  as  the  standards  of 
comparison. 

The  area  of  each  plot  was  approximately  one-third  acre.  In  the  following 
table  is  shown  on  a  monetary  basis  the  average  of  the  results  for  the  period 
1905-13  (not  including  1907,  when  a  windstorm  so  mixed  the  stooks  as  to 
prevent  the  results  being  obtained,  and  1909,  when  the  crop  was  destroyed 
by  a  bush  fire) : — 


Treatments  in  order  of  merit. 

Yield  per 
acre,  based 
on  percent- 

agre  yield. 

Increase  due 
to  Treat- 
ment. 

Value  of 
Increase. 

Increased 

cost  of 

Treatment. 

Net 
Gain. 

"Net 
Loss. 

bus.    lb. 

bus.    lb. 

8.    d. 

s. 

d. 

S. 

d. 

8.    d. 

Mouldboard,  8  inches 

26     19 

1     16 

9     6 

2 

6 

7 

0 

Disc  8  inches  (average  of  10 

check  plots)           

26       8 

1      5 

8     I 

2 

0 

6 

1 

Mouldboard  8  inches  and  sub- 

soiled          

27    23 

2    20 

IT     6 

12 

6 

5 

0 

Mouldboard,  1  inches 

26    4.^1 

0    40 

5    0 

0 

6 

4 

6 

Mouldboard,  6  inches 

25    42 

0    39 

4  10 

1 

6 

3 

4 

Disc,  4  inches 

25      3 

♦Disc,  6  inches           

24    45 

0    18* 

2    3* 

i 

0 

3    3 

Disc,  8  inches  and  subsoiled 

25    58 

0    55 

6  10 

12 

0 

5    2 

*  Decrease,  not  increase. 

The  difference  between  the  highest  and  lowest  of  these  results  is  less  than 
10  per  cent.,  but  this  percentage  should  be  allowed  as  a  margin  of  possible 
error  in  such  an  experiment,  so  that  the  results  as  far  as  yield  is  concerned 
may  be  said  to  be  fairly  uniform.  Slightly  increased  yields  may  be  expected 
fiom  deep  ploughing  when  the  system  of  farming  followed  is  similar  to  that 
practised'at  Cowra  Experiment  Farm,  but  the  above  figures  would  probably 
not  result  if  ploughing  were  delayed  until  just  prior  to  planting,  and  even 
assuming  that  they  would  apply  in  the  latter  case,  it  must  be  remembered 
that  the  experiments  take  no  account  of  the  extra  time  involved  in  deep 
ploughing,  beyond  extra  cost,  whereas  under  the  system  practised  on  the 
average  farm  in  the  central  west,  time  is  so  important  a  factor  at  ploughing 
time  that  it  would  scarcely  pay  to  plough  deeply  for  a  problematical  extra 
return  of  a  few  shillings  per  acre. 
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Nyngan  Experiments. 

The  west  Bogan  country,  on  which  these  experiments  are  being  conducted, 
may  be  described  as  a  medium  loam,  and  is  part  of  the  "  drift  formation  " 
which  includes  a  large  area  of  our  western  plains. 

This  account  must  only  be  accepted  as  a  progress  report,  for,  although  the 
experiment  has  been  carried  on  for  nine  years,  and  although  the  plots  receive 
every  time  they  are  ploughed,  the  treatinents  which  the  experiment  has  been 
designed  to  test,  yet,  owing  to  the  rotation  practised,  the  wheat  crop 
occupies  the  same  site  only  every  third  year.  A  comparable  result  is  there- 
fore only  obtained  once  in  three  years,  and  it  may  be  that  as  time  goes  on, 
results  which  are  now  only  slightly  apparent  will  become  intensified.  If  so, 
they  should  be  noticeable  on  all  three  areas.  The  experiment  will  be 
continued  for  at  least  another  nine  years. 

The  costs  per  acre  of  the  various  operations  at  Nyngan  have  been 
estimated  as  follows : — Disc  ploughing,  4  inches,  6s.  6d. ;  disc  ploughing, 
6  inches,  7s.  6d. ;  disc  ploughing,  8  inches,  8s.  6d.  ;  mouldboard  ploughing, 
4  inches,  7s. ;  mouldboard  ploughing,  6  inches,  8s. ;  mouldboard  ploughing 
8  inches,  98.;  subsoiling,  13s.  6d. ;  reploughing,  6s. ;  sub-packing,  2s.  Hay 
has  been  reckoned  as  worth  £5  per  ton. 

The  area  of  each  plot  was  approximately  one-seventh  of  an  acre.  The 
following  table  shows  the  average  of  the  results  for  the  five  years  1911,  1912, 
1913, 1916,  and  1917.  In  the  years  1914, 1918,  and  1919,  the  crops  were  fed 
ofi"  as  not  being  sufficiently  promising  to  keep  for  hay  : — 


Treatments  in  Order  of  Merit. 


Yield  per 

acre  based  on 

percentage 

yield. 

Increase 

due  to 

Treatment. 

Value  of 
Increase. 

Increased 

Cost  of 

Treatment. 

Net  Gain. 

t.     c.    q. 
1     19     2 

c.    q. 
4    3 

£    8.  d. 
1     3     9 

£    s.  d. 
0     7     0 

8.  d. 
16     9 

1     19    2 
1     15    3 
1    15    3 
1     14    3 

4    3 
1    0 
1    0 

1     3     9 

0    5    0 
0    5     0 

0     9    0 
0    0    6 
0    2    0 

14  9 
4  6 
3    0 

1     14    3 

Nil. 

Nil. 

0    3    6 

1     16    0 
1     13    3 

1     1 

1    Of 

0    6    3 

0    5    Ot 

0  11     6 
0     1     6 

1     14    3 
1     13    1 

Nil. 
1    2t 

Nil. 

0  7  at 

0    9    6 
0    3    0 

1     15    2 
1     12    2 

0    3 

2     It 

0    3    9 

0  11     3t 

0  16    0 
0    2    6 

1     12    1 

2    2t 

0  12    6t 

0  11     6 

I     10    2 

4     It 

1     1     3t 

10    6 

Net  Loss. 


•Disc  6  inches,  reploughed 

*Disc  6  inches,  sub-packed 
and  reploughed   ... 

Mouldboard  4  inches 

Disc  8  inches 

Disc  4     ,, 

Mouldboard  6  inches,  sub- 
packed 

Disc  6  inches,  sub-packed, 
reploughed  and  sub- 
packed      

Mouldboard  6  inches 

Disc  6  inches,  reploughed 
and  sub-packed  ... 

Disc  6  inches,  sub-packed  .. 

Mouldboard  8  inches,  sub- 
soiled  10  inches  ... 

Mouldboard  8  inches 

Mouldboard  6  inches,  sub- 
packed,  reploughed  and 
sub-packed 

Mouldboard  4  inches,  sub- 
soiled 


£   8.  d. 


0    3    6 


0    5  3 

0    6  6 

0    9  6 

0  10  6 

0  12  3 

0  13  9 


1  4    0 

2  ]     9 


•  The  high  average  results  for  these  two  plots  are  due  to  two  abnormallr  wet  years  (for  Nyngan)  in  which 
reploughing  produced  twice  the  yield  of  the  check  plots.  t  Decrease,  not  increase. 
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From  the  above  table  it  appears  that  under  the  soil  and  climatic  conditions 
at  Nyngan  deep  ploughing  not  only  does  not  pay,  but  is  really  detrimental. 
This  is  explained  by  the  fact  that  owing  to  its  low  humu.s  content  the  soil  is 
of  poor  water-holding  capacity,  and  deep  ploughing,  by  opening  it  up  and 
further  drying  it  out,  aggravates  this  defect.  The  soil  is  also  so  deep  that 
deep  ploughing  has  the  effect  of  allowing  thorough  percolation  of  rain  into 
the  lower  layers,  and  much  of  this  moisture  is  out  of  reach  of  the  following 
crop  until  the  soil  has  become  compacted  again. 

Subsoiling  is  for  these  reasons  unnecessary,  while  sub-surface  packing  has 
only  given  good  results  in  isolated  years. 


Request  foe  March  Flies. 

An  attempt  is  being  made  by  the  Director-General  of  Public  Health  to 
prepare  a  survey  of  the  March  flies  of  New  South  Wales,  and  he  will  be 
grateful  to  any  Agricultural  Gazette  readers  who  will  forward  undamaged 
specimens,  together  with  particulars  as  to  the  date  of  capture,  the  locality, 
the  name  of  the  animal  or  plant  upon  which  the  insect  was  captured,  and 
other  general  information  as  to  prevalence  or  otherwise  at  different  seasons. 
A  similar  request  was  made  on  behalf  of  the  Director-General  several  years 
ago,  which  resulted  in  much  valuable  information  being  obtained. 

March  flies,  or  horse' flies  as  they  are  sometimes  called,  may  be  caught 
around  horses  and  cattle.  Specimens  should  be  as  little  damaged  as  possible ; 
if  placed  in  a  match-box  with  a  little  tissue-paper  they  may  safely  be  sent 
through  the  post. 

Specimens  and  information  can  be  forwarded  to  Dr.  E.  W.  Ferguson, 
office  of  the  Director-General  of  Public  Health,  Macquarie-street,  Sydney. 


Sea-weed  as  Manure. 


Sea-weed  is  extensively  used  as  manure  in  the  Channel  Islands  and  other 
parts  of  the  world.  It  is  usually  cut  off  the  rocks  or  gathered  on  the  shore, 
and  carted  direct  to  the  field  where  it  is  applied  in  the  same  manner  as  farm- 
yard manure.  Sometimes  it  is  stacked  in  heaps  and  allowed  to  dry  before 
use,  or  the  stacks  may  be  burnt  and  the  ashes  alone  utilised. 

As  a  general  rule  sea-weed  is  used  for  spreading  over  pasture  land;  it 
apparently  imparts  a  salty  taste  to  the  pasture  and  increases  its  palatibility 
to  stock.  When  used  on  cultivation  land  it  is  seldom  ploughed  in,  but  is 
usually  allowed  to  lie  on  the  surface  till  the  rain  has  washed  most  of  its 
fertilising  ingredients  into  the  soil  beneath,  the  turning  under  of  the  weed 
apparently  making  the  soil  too  cold  for  early  crops. 

Sea-weed  is  frequently  mixed  with  farmyard  manure  and  applied  to  the 
land  with  that  manure  in  winter  and  early  spring. — A.  J.  Pinn,  Inspector  of 
Agriculture. 


Dec.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  841 


The  Saving  of  Seed  Wheat* 


A.  H.  E.  McDonald,  chief  Inspector  of  Agriculture. 

Owing  to  the  severity  of  the  drought  in  many  of  the  wheat-growing  districts 
last  year,  a  considerable  number  of  farmers  were  unable  to  harvest  seed 
wheat  to  fill  their  requirements,  and  had  to  obtain  seed  from  other  districts, 
principally  through  the  Rural  Industries  Board.  The  Board  endeavoured, 
as  far  as  possible,  to  obtain  seed  suitable  for  the  different  districts  ;  but, 
owing  to  the  bulk  of  the  seed  having  to  be  purchased  in  the  Riverina,  the 
principal  variety  was  Federation,  which,  while  suitable  for  the  Riverina  and 
western  districts,  is  not  altogether  a  satisfactory  variety  for  the  north-western 
districts,  owing  to  its  susceptibility  to  rust.  It  was  also  impossible  to  obtain 
sufficient  seed  of  early-maturing  varieties  to  fill  the  requirements  of  farmers 
in  the  dry  districts,  where  these  wheats  are  of  special  value — where,  in  fact, 
to  grow  wheat  successfully  under  normal  conditions,  early-maturing  varieties 
are  indispensable. 

Fortunately  the  season  has  been  favourable,  and,  although  rust  has 
occurred  to  a  slight  extent,  apparently — at  the  time  of  writing — no  very 
serious  damage  has  occurred  among  the  wheat  crops ;  though  farmers, 
especially  in  the  north-west,  have  had  a  very  anxious  time  in  this  respect,  as 
they  realised  the  position,  and  at  times  it  appeared  that  there  was  very  great 
danger  of  the  crops  being  seriously  damaged.  The  season  has  also  been  very 
favourable  to  later  maturing  varieties  in  dry  districts,  even  as  far  west  as 
Nyngan,  and  in  consequence  the  shortage  of  early-maturing  varieties  has  not 
resulted  in  the  loss  which  might  otherwise  have  occurred.  It  is  fortunate 
that  the  season  has  been  more  favourable  than  usual,  but  such  conditions 
cannot  be  expected  to  continue,  and  it  is  very  necessary  that  farmers  should 
immediately  obtain  those  varieties  which  experience  has  shown  to  be  most 
suitable  for  their  particular  conditions. 

The  Department  has  realised  the  necessity  of  assisting  farmers  to  obtain 
suitable  varieties,  and  early  in  tlie  season  made  arrangements  at  the 
experiment  farms  in  the  wheat-growing  areas  to  sow  as  large  an  area  as 
possible  of  wheat,  and  to  pay  particular  attention  to  those  varieties  which 
would  be  urgently  required.  Further  than  this,  it  was  arranged  with 
private  growers  to  harvest  as  much  for  seed  wheat  as  possible,  and  in  order 
to  ensure  that  the  seed  should  be  reasonably  pure  and  true  to  variety, 
arrangements  have  been  made  for  officers  of  the  Department  to  inspect  these 
crops.  These  steps  will  ensure  that  a  large  quantity  of  suitable  seed  will  be 
available,  and  purchasers  can  be  reasonably  sure  that  they  will  be  able  to 
obtain  the  varieties  which  they  require. 
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Tt  is  not  proposed  that  the  Department  shall  purchase  seed  from  those 
farmers  whose  crops  are  inspected  for  seed  purposes,  but  through  the 
Agricultural  Gazette  it  will  give  publicity  to  the  names  of  farmers  whose 
crops  are  sufficiently  pure  to  warrant  recommendation,  with  a  view  to 
bringing  them  into  communication  with  those  farmers  who  require  seed. 

It  has  been  arranged  that  all  farmers  who  wish  to  purchase  seed  from  the 
experiment  farms  will  be  supplied,  the  quantity  supplied  to  each  farmer 
being  restricted  if  necestary  so  as  to  ensure  a  proper  distribution.  It  is 
impossible  for  the  experiment  farms  to  supply  all  the  seed  wheat  which  is 
required,  and  the  Department  hopes  that  the  farmers  will  use  the  seed 
obtained  from  the  experiment  farms  to  raise  their  own  seed.  While, 
therefore,  during  the  coming  season  it  may  be  necessary  to  continue  the  use, 
to  some  extent,  of  seed  from  the  crops  now  growing  on  farmers'  own 
properties,  in  the  following  season  the  conditions  will  have  reverted  to 
normal  and  a  plentiful  supply  of  suitable  varieties  will  be  available. 

In  view  of  the  importance  of  securing  suitable  varieties,  farmers  are 
strongly  recommended  immediately  to  take  steps  to  secure  seed  requirements 
for  the  coming  season.  The  supply  of  seed  will  be  limited,  but  every  farmer 
should,  at  any  rate,  secure  a  few  bushels  from  which  he  will  be  able  next 
year  to  harvest  sufficient  seed  to  fill  the  whole  of  his  requirements  for  the 
following  season. 

One  of  the  worst  features  of  drought  is  that  it  often  causes  the  loss  of 
valuable  varieties,  and  a  number  of  years  elapse  before  normal  conditions 
return.  Fortunately,  the  Department  has  realised  the  importance  of 
conserving  these  varieties,  and  the  steps  already  taken  will  go  very  far 
towards  minimising  such  losses. 


The  Farmers*  Bulletins. 

As  stated  last  month,  it  has  become  necessary  to  impose  a  small  charge  for 
the  Farmers'  Bulletins  issued  by  the  Department  of  Agriculture.    Remittances . 
should  be  forwarded   to  the  Government   Printer,   Phillip-street,  Sjdney. 
Following  are  a  few  of  the  bulletins  available  : — 

Price. 

No.     36.     Sorghum  6d. 

„      48      Book-keeping  for  Farmers     ..  6d. 

„      63.     Orchard    Nursery     Work :     Budding    and 

Grafting 6d. 

,,      88.     Fruit  Preserving  :   Canning,   Bottling,  and 

Jam-making         ...         ...  9d. 

,,      90.     Citrus  Culture is. 

,,      92.     Apple  and  Pear  Growing       9d. 

„    119.     The  Peanut       9d. 

,,    121.     Water  on  the  Farm 9d. 

,,    124.     Land  Clearing  by  Explosives  6d. 

,,    126.     Sudan  Grass      6d. 

,,    129.     The  Beginner  in  Bee  Culture  6d. 

„    130.     The  Packing  of  Fruit 9d. 

, ,    132.     Sheep  and  Wool  for  Farmers  (Part  2—  Cross- 
breeding for  Wool  and  Mutton)  9d. 

Postage,  one  penny  extra. 
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Some  Fundamental  Principles  of 
Co-operation. 

C.  C.  CRANE,  B.A.,  Organising  Inspector  of  the  Agricultural  Bureau. 

Although  co-operative  ventures  vary  greatly  in  detail  and  organisation, 
practically  all  have  been  raised  ou  a  foundation  of  co-operative  principles 
that  are  generally  accepted.  Many  of  the  unsuccessful  co-operative  under- 
takings can  trace  the  root  of  failure  to  some  departure  from  co-operative 
principles.    The  principles  may  be  briefly  enunciated  in  a  few  paragraphs. 

Co-operative  organisation  can  only  be  successfully  undertaken  when  the 
conditions  it  is  designed  to  remedy  are  such  that  the  need  for  improvement 
is  clearly  evident  to  all  whom  the  conditions  affect.  In  short,  necessity  must 
he  the  mother  of  co-operation. 

When  prices  are  demonstrably  too  high  so  far  as  consumers  are  concerned, 
when  undue  profits  can  be  definitely  pointed  out,  when  producers'  receipts 
fall  below  actual  cost  of  production,  when  existing  methods  are  costly  and 
harmful  to  the  prosperity  of  an  industry,  then  perhaps  co-operators  may 
hope  to  organise  with  definite  objectives  and  good  probabilities  of  success. 

Every  single  step  in  the  organisation  must  be  formal  and  r^:ular.  Each 
step  must  stand  the  test  of  practical  application,  and  must  be  aljle  to  show 
(a)  striking  improvements  from  the  time  of  its  practical  adoption,  and  (&) 
good  prospects  for  further  improvement  as  it  develops.  The  time  must  be 
ripe  and  results  must  be  speedily  apparent;  otherwise  the  organisation 
will  die  from  inertia  and  succumb  to  the  attacks  of  competitors. 

There  must  be  suiBcient  visible  support  to  ensure  at  least  the  minimum 
amount  of  business,  below  which  the  venture  cannot  be  economically  con- 
ducted. There  must  be  a  sufficient  volume  of  business  to  reduce  the  over- 
head costs  and  charges  to  a  minimum,  so  that  the  venture  can  work  more 
economically  and  efficiently  than  the  oi^anisation  it  was  designed  to  dis- 
place. 

The  loyalty  of  individual  members  and  mutual  confidence  in  each  other 
are  of  paramount  importance.  It  is  perhaps  the  most  outstanding  feature 
necessary  to  success.  Every  member  must  be  made  to  feel  his  importance 
as  a  cog  in  the  machinery,  and  steps  must  be  taken  to  maintain  his  interest 
and  keep  him  in  touch  with  the  whole  detail  and  scope  of  the  undertaking. 
He  must  realise  (a)  the  necessity  for  the  movement;  (h)  the  improvements 
already  effected;  (c)  the  improvements  likely  to  accrue;  and  (d)  the  pro- 
bable results  of  abandoning  the  venture.  In  many  successful  co-operative 
ventures,  binding  agreements  have  been  found  necessary  to  guarantee  abso- 
lutely the  loyalty  of  individual  members  as  though  it  were  the  life  blood  of 
the  movement. 
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The  organisation  must  be  composed  only  of  persons  whose  interests  are 
similar  and  directly  involved.  In  a  co-operative  store,  as  all  consumers  are 
involved  the  membership  must  be  open  to  all,  irrespective  of  occupation.  In 
a  producers'  co-operation  only  those  growers  who  are  concerned  as  actual 
growers  should  be  admitted  to  membership.  Many  successful  co-operative 
marketing  exchanges  have  found  it  necessary  to  limit  membership  to  quite 
restricted  areas  to  secure  (a)  uniformity  of  produce;  (6)  mutual  acquain- 
tance and  confidence  of  members;  and  (c)  simplicity  of  organisation. 

Definite  provision  must  be  made  for  financing  the  business  of  the  organi- 
sation. A  minimum  should  be  fixed  which  will  not  exclude  possibly  earnest 
members.  Shares  in  a  growers'  concern  should  be  taken  in  proportion  to 
bearing  acres  or  volume  of  probable  business.  Capitalisation  is  of  first 
importance,  and  a  means  of  obtaining  necessary  capital  must  be  adopted  as 
a  first  principle.  When  necessary  a  beginning  will  have  to  be  on  a  small 
scale.  The  society  must  learn  to  walk  before  it  can  run.  Development  will 
depend  on  capitalisation. 

If  suflGlcient  capital  cannot  be  raised  by  subscription  for  shares,  a  loan 
will  be  necessary  and  sufficient  security  will  have  to  be  forthcoming.  A 
shortage  of  capital  may  induce  the  society  to  dispose  of  shares  to  other  than 
those  directly  interested,  but  in  a  producers'  co-operation  the  sale  of  stock 
must  always  be  limited  to  the  grower  of  the  product  marketed,  stock  must 
be  transferable  only  to  growers,  and  the  amount  of  stock  held  by  any  indi- 
vidual must  be  limited. 

Benefits  accruing  from  membership  must  be  distributed  among  members 
in  proportion  to  the  amount  of  business  effected,  and  not  in  proportion  to 
the  amount  of  share  capital  subscribed  by  each  member. 

Whereas  in  a  producers'  co-operation,  subscriptions  to  capital  should  be  in 
proportion  to  the  bearing  acreage  of  the  member,  the  returns  must  be  in 
proportion  to  the  actual  business  effected;  this  is  essential  to  quality  and 
uniformity. 

A  maximum  rate  of  interest  on  capital  should  be  determined  to  prevent 
(a)  fluctuation  in  price  of  shares;  (6)  speculation  in  shares;  and  (c)  capital- 
isation from  a  profit-making  point  of  view  in  lieu  of  the  non-profit  co- 
operative ideal. 

It  makes  very  little  difference  whether  voting  power  is  based  on  the 
principle  of  "  one-man-one-vote,"  or  whether  voting  power  is  in  proportion 
to  (a)  capital  invested,  or  (fe)  business  effected,  for  the  limit  placed  on  the 
holding  of  any  individual  and  the  restriction  of  membership  to  people  with 
similar  interests  will  secure  sufficiently  democratic  control.  An  essential 
feature  of  the  Rochdale  pioneer  system  was  one-man-one-vote,  and  while  in 
a  co-operative  store  that  principle  would  perhaps  be  wiser,  in  a  producers' 
concern  voting  power  in  proportion  either  to  acreage  or  to  business,  in 
accordance  with  the  basis  of  share  distribution,  should  prove  satisfactory. 
But  wherever  the  one-man-one-vote  principle  is  departed  from,  sufficient 
guarantees  must  exist  to  prevent  (a)  too  many  shares  coming  into  the 
possession  of  one  man;  and  (fe)  accumulations  of  shares  passing  into  the 
hands  of  possible  opponents  of  the  scheme. 
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The  individual  is  the  basis  of  the  local  co-operative  society,  which  itself  is 
a  unit  in  a  co-operative  union,  federation,  or  wholesale  exchange.  Individual 
societies  affiliated  with  such  a  union  produce  a  greater  co-operative  zeal  and 
enthusiasm  than  where  individuals  are  just  members  of  some  big  co-operative 
enterprise,  or  where  the  local  co-operative  society  is  but  a  branch  of  a  bigger 
concern. 

Every  local  society,  therefore,  should  preserve  its  identity  and  have 
necessary  machinery  thoroughly  to  represent  its  interests  in  the  central 
organisation. 

The  local  unit  will  require  to  organise  itself,  for  as  it  is  to  retain  its  own 
individuality  it  will  need  its  local  enthusiasts  and  directors.  Therefore  local 
organisation  is  generally  to  be  preferred  to  the  system,  which  nevertheless 
frequently  succeeds  admirably,  of  securing  the  services  of  a  professional 
organiser.  Each  organisation  will  need  administrative  ability  and  business 
knowledge,  and  it  is  the  poorest  form  of  economy  to  engage  a  cheap  manager. 
A  manager  will  be  absolutely  necessary,  for  his  full  time  will  be  required. 
As  local  conditions  are  of  tremendous  importance  in  designing  and 
administering  the  policy,  the  conception  of  the  local  society  as  a  unit 
affiliated  with  a  central  union  is  of  the  utmost  importance. 

In  co-operative  marketing,  expenses  should  be  counted  on  the  basis  of 
quantity  not  of  price.  It  costs  as  much,  often  more,  to  market  poor  quality 
produce,  and  as  returns  from  the  co-operative  society  are  made,  not  in  pro- 
portion to  the  actual  cash  receipts  for  produce  handled,  but  in  proportion  to 
the  quantity  of  produce  handled,  the  tendency  will  always  be  to  improve  the 
quality  of  the  product. 


A  Germination  Standard  fob  Lucerne  Seed. 

The  suggestion  has  lately  been  made  that  a  germination  standard  should  be 
fixed  in  respect  of  lucerne  seed  intended  for  export,  and  a  standard  of  90 
/per  cent,  has  been  mentioned.    It  was  pointed  out  at  a  recent  meeting  that 
certain  seedsmen  guarantee  a  germination  of  over  95  per  cent. 

Such  standards  are  admirable,  but  it  is  doubtful  if  in  actual  practice  it 
could  be  maintained,  and  if  challenged  it  would  probably  be  found  that  the 
germination  would  very  seldom  indeed  reach  95  per  cent.  Of  all  the  samples 
tested  in  the  seed-testing  laboratory  at  the  Botanic  Gardens,  an  average  of 
only  about  80  per  cent,  has  been  obtained;  in  one  case  as  much  as  98  per 
cent,  of  a  sample  germinated,  and  in  others  as  little  as  70  per  cent.  This 
wide  divergence  is  due  to  the  number  of  hard  seeds  present,  the  proportion 
varying  considerably  according  to  habit  and  conditions.  For  this  reason 
the  United. States  Department  of  Agriculture  is  careful  to  set  its  standards 
at  85  to  90  per  cent.,  and  this  includes  a  third  to  a  half  of  hard  seeds 
possessing  slow  germinating  qualities.  Under  the  circumstances  New  South 
Wales  growers  are  not  in  a  position  to  guarantee  a  standard  of  over  80  per 
cent.,  excluding  hard  seeds.  If  a  standard  of  90  per  cent,  were  fixed,  it 
should  be  with  a  clear  reservation  that  haK  the  hard  seeds  present  should 
germinate,  given  sufficient  time. — E.  Breakwell^  Agrostologist. 
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Sheep  and  Wool  for  Farmers. 

CROSS-BREEDING  EXPERIMENTS. 

[Concluded  from  page  770.] 


Results  of  Lamb-raising  Trials. 


J.  WRENFORD  MATHEWS. 


SALEYARDS   AND  FARM   WEIGHTS. 

Throughout  the  continuance  of  the  trials,  the  lambs  were  weighed  at  the 
farms  just  prior  to  despatch,  and  again  immediately  on  arrival  at  the 
Horaebush  yards,  receiving  neither  food  nor  water  in  the  meantime. 

In  the  majority  of  cases  the  fourth  monthly  weighing  was  the  final  one, 
but  there  were  instances  where  some  time  elapsed  between  the  fourth 
weighing  and  the  despatch  of  the  lambs,  and,  in  these  cases,  the  lambs  wfere 
passed  over  the  scales  again.  This  accounts  for  the  slight  increases  in  weight 
shown  in  the  table  published  last  month  giving  the  monthly  weighings,  and 
the  one  that  now  indicates  the  final  weighings,  as  well  as  the  loss  of  weight 
in  transit,  and  the  values  realised  for  the  different  crosses. 

Wagga  Experiment  Farm  Averages — 1913-1918  (inclusive). 


No. 

Weights. 

Average  loss 
in  transit. 

Price 
realised. 

Cross. 

At  farm. 

At  saleyards 

DiLjM 

62 

84 

124 

lb. 
72 
69 
72 

oz. 

7 
6 
8 

lb.,    oz. 
67      2 
65      1 
67      0 

lb.    oz. 
5      5 

4  5 

5  8 

B.      d. 

18  4 
17  11 

19  2 

DjL,M 
DjUM 
DoLsM 

55 

79 

135 

71 
69 

74 

7 

13 

9 

66      1 
64      9 
68    11 

5      5 
5      4 
5     14 

18     1 

18  9 

19  11 

D5L1M 
D5L2M 
DjLsM 

65 

67 

114 

77 
78 
81 

5 

8 

10 

73  0 

74  2 
76      2 

4      5 

4  4 

5  8 

21     4 

21  2 

22  0 

To  remove  any  false  impression  that  the  lambs  comprised  picked  lots,  it 
may  be  stated  that  the  various  consignments  included  practically  the  whole 
of  each  year's  drop.  The  only  ones  held  back  were  a  few  that  were  dropped 
late  and  that  were  obviously  too  backward  in  development  to  enable  fair  com- 
parisons to  be  made.  As  indicated  by  the  previous  tables,  the  lambing 
period  occupied  about  six  weeks,  so  that  there  was  a  difference  of  about  that 
length  of  time  between  the  first  and  last  lamb  dropped. 

The  lambing  was  fairly  evenly  distributed  over  the  period  among  all  strains, 
so  that  no  cross  was  placed  at  either  advantage  or  disadvantage  in  this 
respect.     The  results  coincide  with  the  returns  furnished  in  the  previous 
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monthly  tables.  The  Dorset  Horn  shows  a  substantial  increase  from  prac- 
tically all  strains  of  ewes.  The  Border  Leicester  x  Merino  ewe  maintains  its 
advantage,  and  the  Leicester  x  Merino  occupies  third  place  in  all  groups, 
except  in  the  case  of  the  mating  with  the  Dorset  Horn. 

Taking  the  results  from  the  three  strains  of  ewes  by  the  three  breeds  of 
rams,  the  results  show  the  South  Down  crossbred  lambs  averaged  71  lb. 
12  oz.,  the  Shropshires  72  lb.  9  oz.,  and  the  Dorset  Horns  79  lb.  10  oz.  in  the 
aggregate. 

Similarly  we  find  the  different  strains  of  ewes  when  grouped  together 
yielded  lambs  averaging  respectively  Lincoln  x  Merino,  73  lb.  14  oz. ;  the 
Leicester  x  Merino,  72  lb.  3  oz. ;  and  the  Border  Leicester  x  Merino,  76  lb.  6  oz. 

When  worked  out  for  the  full  period,  the  loss  of  weight  in  transit  for  all 
crosses  represents  6*8  per  cent,  of  the  total  live  weight  on  the  average.  It 
would  be  extremely  difficult  to  say  exactly  what  proportion  of  this  loss  was 
really  tissue.  It  was  the  practice  in  the  majority  of  the  consignments, 
when  the  lambs  were  taken  off  the  pastures,  to  yard  the  lambs  for  a  few 
hours  before  weighing.  This  period,  however,  was  not  sufficient  to  enable  the 
full  contents  of  the  stomachs  and  intestines  to  be  emptied.  So  that  a  certain 
percentage  of  the  loss  in  weight  would  be  represented  by  excreta  voided 
while  on  the  journey. 

The  figures,  however,  are  convincing  enough  to  reveal  that  a  considerable 
percentage  of  waste  takes  place  during  transit.  Obviously  the  best  facilities 
that  can  be  afforded  for  transport,  or,  better  still,  killing  and  freezing  near 
the  farm,  are  the  most  practical  measures  that  can  be  adopted  to  reduce  the 

loss. 

The  Prices  Realised. 

The  next  point  that  calls  for  comment  is  the  prices  realised.  Looking  at 
these  returns,  as  before,  first  for  the  rams  and  then  for  the  ewes  in  their 
combined  groups,  we  find  the  lambs  by  South  Down  rams  realised  IBs.  7d., 
those  by  Shropshire  rams  19s.  lid.,  and  those  by  Dorset  Horn  rams  2l8.  7d. 
On  the  side  of  the  ewes,  the  lambs  from  Lincoln  x  Merino  ewes  realised 
19s.  3d.,  those  from  Leicester  x  Merino  ewes  198.  Id.,  and  those  from  Border 
Leicester  x  Merino  ewes,  208.  3d. 


Cowra  Experiment  Farm 

Averages — 

1913-19  (inclusive). 

No. 

Weights. 

Price 
realised. 

Cross. 

At  farm. 

At  saleyarda. 

in  transit. 

DiL,M 
DiLjM 

DjLjM 
DzLaM 
D2L3M 

D5L2M 
D5L3M 


lb.    oz.  - 

91 

72      0 

89 

75      4 

79. 

75      2 

104 

72      6 

101 

73      2 

88 

76    10 

94 

75      6 

113 

76      1 

98 

78      3 

lb. 
66 


oz. 
2 


68  12 

68  15 

65  8 

66  11 
70  6 

69  10 
68  13 

72  9 


lb.  oz. 

5  14 

6  8 
6  3 

6  14 

6  7 


12 

4 
10 


8.     d. 
18    8 
18  10 
18    S 


19 
18 
20 


20  8 
20  7 
22    0 


848 


Agricultural  Gazette  of  N.S.W. 


[Dec.  2,  1920. 


The  results  agaiii  are  fairly  consistent.  Taking  the  essential  figures  as  an 
indication  of  the  merits  of  the  competing  strains,  the  Dorset  Horn  again 
asserts  its  superiorty  on  the  score  of  body  weight  over  the  other  two  breeds, 
and  among  the  ewes  the  Border  Leicester  x  Merino  is  again  to  the  fore.  The 
averages  are  : — Rams — South  Down,  73  lb.  5  oz. ;  Shropshire,  73  lb.  14  oz. ; 
Dorset  Horn,  76  lb.  8  oz.  Ewes — Lincoln  x  Merino,  73  lb.  3  oz. ;  Leicester  x 
Merino,  74  lb.  8  oz. ;  Border  Leicester  x  Merino,  76  lb.  12  oz. 

The  loss  of  weight  in  transit  represents  in  this  case  8*4  per  cent,  of  the 
total  live  weight.  It  is  difficult  to  account  for  this,  as  the  distance  from 
Wagga  to  the  saleyards  is  about  100  miles  greater  than  from  Cowra,  and  the 
time  spent  in  the  trucks  would  be  longer  from  the  former  than  from  the  latter. 
As  far  as  possible  the  same  methods  were  employed  in  the  weighing,  though 
it  cannot  be  stated  whether  the  time  allowed  between  the  removal  of  the 
lambs  from  the  pasture  and  actual  weighing  was  the  same. 

Reviewing  the  values  in  order  as  in  the  previous  instances,  we  find  on  the 
average  of  all  ewes  the  South  Down  strain  gave  a  monetary  return  of  18s. 
9d.,  the  Shropshire  198.  Id.,  and  the  Dorset  Horn  2l8.  The  figures  for  the 
ewes  are  : — Lincoln  x  Merino,  19s.  7d. ;  Leicester  x  Merino,  193.  4d. ;  and 
Border  Leicester  x  Merino,  20s.  4d. 


Bathurst  Experiment  Farm  Averages — 1913-19  (inclusive). 


No. 

Weights. 

Average  loss 
in  transit. 

Price 

At  farm. 

At  saleyards. 

realised. 

lb. 

oz. 

lb. 

oz. 

lb.    oz. 

s.    d. 

DiLjM 
DjLjM 
DjLsM 

62 
65 
73 

70 
75 
74 

6 

14 

6 

66 
67 
69 

11 

7 
2 

3    10 

8      7 
5      4 

20    4 
20    8 
22    3 

D2L1M 
DjLaM 
DjLsM 

67 
67 
57 

70 
73 
73 

12 

11 

1 

65 
67 
67 

2 

8  . 
7 

5  10 

6  3 
5    10 

18  11 
21     3 

19  10 

D5L1M 
DgUM 
DjLsM 

61 
66 
64 

77 
77 
77 

12 

7 
10 

71 
71 
72 

4 

12 

4 

6      8 
5    11 
5      6 

20  10 

21  6 
21    4 

Again  the  Dorset  Horn  ram  is  on  top  on  the  score  of  body  weight,  though 
the  results  here  are  more  uniform,  the  margins  on  the  whole  not  being  so 
great.  The  Leicester  x  Merino  group  of  ewes  disputes  pride  of  place  with 
the  Border  Leicester  x  Merino,  though  the  difference  only  amounts  to  a  few 
ounces.  The  relative  positions  of  the  rams  are  as  follow : — South  Down, 
73  lb.  10  oz. ;  Shropshire,  72  lb.  8  oz. ;  Dorset  Horn,  77  lb.  10  oz.  Ewes- 
Lincoln  X  Merino,  72  lb.  14  oz. ;  Leicester  x  Merino,  75  lb.  12  oz.  ;  and 
Border  Leicester  x  Merino,  75  lb.  2  oz. 
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The  loss  of  weight  in  transit  amounts  to  7-6  per  cent.,  so  that  we  are  just 
as  far  as  ever  from  arriving  at  conclusions  on  this  point.  Apparently  this 
is  governed  by  circumstances,  and,  beyond  recording  the  particulars,  we 
refrain  from  making  definite  assertions  as  to  what  appears  to  be  an  anomaly. 

The  monetary  return  for  the  different  breeds  of  rams  is  as  follows  : — South 
Down,  21s.  7d.  ;  Shropshire,  19s.  lid.;  Dorset  Horn,  21s.  3d.  For  the 
different  ewes  the  figures  are  : — Lincoln  x  Merino,  20s. ;  Leicester  x  Merino, 
21s.  2d. ;  and  Border  Leicester  x  Merino,  23s.  6d.  This  is  the  only  case  in 
which  the  Dorset  Horn  has  been  ousted  from  first  place,  but  it  might  be 
noted  that  the  Border  Leicester  x  Merino  ewe  affirms  its  position,  shoAving  an 
advantage  practically  of  38.  6d.  over  the  Lincoln  x  Merino,  and  2s.  4d.  over 
the  Leicester  x  Merino. 

Final  and  Combined  Return. 
The  trials  were  inaugurated  with  the  object  in  the  first  place  to  see  which 
breed  or  combination  of  breeds  gave  the  best  monetary  return,  and  then, 
further,  to  observe  whether  any  wide  divergence  between  the  strains  occurred 
in  the  different  districts  in  which  the  investigations  were  conducted. 

As  in  the  case  of  the  longwools,  only  fair  average  specimens  of  each  of  the 
competing  strains  of  the  shortwool  breeds  were  employed.  As  near  as 
ordinary  sight  would  permit,  a  uniform  standard  of  breed  was  selected  at 
each  farm.  The  results  may,  therefore,  be  considered  thoroughly  reliable, 
and  a  true  exposition  of  the  capabilities  of  the  breeds  named,  so  far  as  the 
purposes  for  which  they  have  been  tried  and  the  districts  are  concerned.  It 
is  with  the  object  of  showing  the  results  from  the  different  districts  that 
the  records  from  the  three  farms  have  been  tabulated  separately. 


Table  III. — Combined  Averages  of  body  weights,  loss  of  weight 
in  transit,  and  prices  realised. 


Cross. 


D,LiM 
DiLjM 
D1L3M 

D2L1M 
D0L2M 
DjLsM 

DjL,M 


No. 


Weights. 


At  farm. 


Atsaleyarda. 


Average  loaa 
in  transit. 


lb.  oz. 

215 

71   9 

238 

72  15 

276 

75  12 

226 

71   8 

237 

72   2 

.280 

74  14 

220. 

76  10 

246 

77   1 

276 

79   8 

lb  oz. 

66  9 

67  1 

68  8 

65  9 

66  3 
68  15 

71  1 

71  0 

73  15 


lb.  oz. 
5   0 


14 
4 

15 
15 
15 

9 
1 
9 


Price 
realised. 


8.  d. 

19  0 

19  0 

19  1 

18  10 

19  10 

19  9 

20  11 

21  0 
21  10 


It  is  at  once  evident  from  these  figures  that  the  Dorset  Horn  on  the 
Border  Leicester  x  Merino  ewe  gives  a  lamb  that  furnishes  the  best  monetary 
return,   and  among  the  other  groups  the  Border  Leicester  x  Merino    ewe 
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gives  further  evidence  of  supplying  the  heaviest  lamb.  Scrutinising  these 
figures  more  closely,  as  in  previous  instances,  we  find  the  breeds  occupying 
relatively  the  following  positions : — 


Weight  of  lambs 
by- 


South  Down 
Shropshire 
Dorset  Horn 


Weight  of  lambs 
from— 


Lincoln  x  Merino 
Leicester  x  Merino 
Border  Leicester  x  Merino 


lb.  oz. 

73  3 

74  0 

75  14 


The  figures  require  but  little  comment.  The  outstanding  feature  has  been 
the  consistency  of  the  results.  The  Dorset  Horn  has  headed  the  list 
among  rams,  and  the  Border  Leicester  x  Merino  has  occupied  a  similar  place 
among  the  competing  strains  of  ewes. 

With  regard  to  the  rams,  the  South  Downs  and  Shropshires  come  out 
about  equal,  but  among  the  ewes  the  Leicester  shows  a  slight  advantage  over 
the  Lincoln  in  accordance  with  its  earlier  maturing  habit. 

Putting  all  fanns  together,  and  taking  into  consideration  the  distances  the 
sheep  had  to  travel  from  each  place,  the  loss  of  weight  in  transit  amounted 
to  7*6  per  cent,  on  the  whole. 

The  next  point  for  consideration  is  to  what  extent  the  body  weights  can 
be  reconciled  with  the  prices  realised  for  the  mutton.  In  other  words,  we 
have  to  consider  whether  the  lighter  weight  carcase  of  the  South  Down  is 
worth  more  on  a  basis  of  so  much  per  lb.  than  the  heavier  carcases  by  the 
Doi-set  Horn,  and  also  whether  the  extra  weight  of  fleece  produced  by  the 
Lincoln  cross  ewe  more  than  balances  the  difference  in  the  extra  body 
weight  of  the  lambs  dropped  by  the  Border  Leicester  cross. 


Lambs  from  all 
grouM  of  ewes 

Prices 
realised. 

Lambs  from  all  breeds  of  rams  from 
individual  ewe  strains. 

Prices 
Realised. 

South'Down 
Shropshire 
Dorset  Horn 

a.  d. 
19     0 
19    4 
21     4 

Lincoln  x  Merino           

Leicester  x  Merino 
Border  Leicester  x  Merino 

8.     d. 
19     7 

19  10 

20  2 

We  may  recall  the  fact  that  the  previous  articles  as  to  the  results  from  the 
first  cross  ewes  showed  little  ditference  in  the  aggregate  values  of  wool  and 
mutton  between  the  Lincoln  and  Border  Leicester  cross  ewes,  while  the 
Leicester  cross  showed  consistently  behind  the  other  two ;  looking  at 
the  results  in  a  general  way,  therefore,  the  Border  Leicester  x  Merino 
maintains  its  superiority  throughout. 

From  the  returns  before  us  it  is  possible  to  ascertain  the  relative  values 
paid  on  a  basis  of  so  much  per  lb.  for  the  mutton  of  the  various  crosses.  In 
this  connection  we  have  not  distinguished  between  the  different  strains  of 
ewes,  but  have  lumped  in  each  case  all  three  together  and  merely  given  the 
figures  against  each  strain  of  ram.  It  might  further  be  mentioned  that  the 
sheep  were  offered  for  public  competition,  and  as  they  were  bought  at  so 
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much  per  head  the  values  have  been  calculated  on  the  basis  of  the  average 
live  weight  recorded  at  the  saleyards.     The  following  are  the  particulars  : — 


Breed  of               »,              Average  weight  |  Average  price 
ram.                                    in  Sydney.      i         per  lb. 

1       lb.    oz. 
729      '        67      7 
743              66      8 
742              72      1 

4-7d, 
4-5d. 
4-6d. 

The  South  Down  crosses  were  considered  by  salesmen  to  furnish  the  best 
quality  of  mutton,  and  on  the  whole  to  supply  the  most  uniform  shape  and 
compact  carcase.  The  Dorset  Horn,  on  the  whole,  furnished  the  heavier 
carcase,  but  slightly  less  shapely.  The  Shropshire  cros.se.s  on  the  other 
hand  were  slightly  longer  than  the  South  Down,  though  fairly  compact ; 
but  on  analysis  of  these  figures  we  cannot  resist  one  conclusion,  namely,  that 
the  weight  of  carcase  is  the  prime  factor  in  attesting  the  value  of  the 
different  crosses. 

The  lambs  were  offered  in  the  wool,  and  indeed  from  previous  records 
taken  it  was  deduced  that  it  is  not  profitable  to  shear  lambs  intended  for 
early  sale.  The  comparatively  small  return  of  wool  which  they  yield  scarcely 
repays  for  the  outlay.  Besides,  lambs  raised  for  expert  should  be  handled 
as  little  as  possible.  The  knocking  about  which  they  receive  in  the  yards, 
and  the  shearing  itself  (if  they  are  shorn)  is  sufficient  to  so  lower  their 
condition  as  to  render  many  unfit  for  being  classified  as  first  grade.  More- 
over, the  amount  of  wool  left  on  the  pelt  is  rendered  practically  valueless 
except  to  those  manufacturers  using  very  short  wool.  Separated  from  the 
staple  of  which  it  originally  formed  part,  it  could  be  classed  as  little  better 
than  "noil,"  but  left  on  the  skin  the  full  length  of  the  staple  is  obtained,  and 
the  wool  may  be  possibly  used  for  combing  purposes  after  the  skins  have 
gone  through  the  process  of  fellmongering.  Furthermore,  the  value  of  the 
skin  is  of  only  very  minor  importance  as  compared  with  the  value  of  the 
carcase.  In  raising  lambs  for  export  the  whole  attention  should  be  concen- 
trated on  the  development  of  the  carcase.  Obviously  the  lamb  at  five 
months  has  not  had  sufficient  time  to  develop  the  skin  in  the  same  proportion 
as  the  body,  and  as  the  export  lamb  trade  develops  the  wool  question  will 
sink  into  insignificance  as  contrasted  with  the  value  of  the  flesh. 

Summary. 
We  may  thus  present  the  following  conclusions  :  — 

(1)  The  possibilities  of  lamb-raising. — New  South  Wales  offers  almost 
unbounded  possibilities  for  the  extension  of  the  lamb-raising  industry  in  dis- 
tricts where  sheep-raising  can  be  carried  on  in  conjunction  with  wheat-growing. 

(2)  The  desirable  type  of  lamb. — All  Ifimbs  fit  for  export  should  not  weigh 
less  than  66  lb.  nor  more  than  80  lb.  live  weight.  This  will  allow  for 
a  carcase  weighing  between  about  33  and  40  lb.  dressed  weight,  which  will 
be  classed  as  first  grade  according  to  quality,  shape,  and  condition. 
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(3)  The  most  suitable  ewes. — ^To  attain  this  standard  it  is  necessary  to 
depart  from  the  pure  Merino  ewe,  and  to  use  in  preference  a  longwool 
crossbred  ewe  ;  of  those  tried  the  Border  Leicester  x  Merino  ewe  gave,  on 
the  whole,  the  best  returns. 

(4)  The  breed  of  ram. — To  secure  the  ideal  lamb  carcase,  the  shortwool 
or  Down  ram  should  be  used  in  preference  to  longwools.  The  South  Down 
furnished  the  most  shapely  carcase,  but  the  Doi'set  Horn  gave  consistently 
the  best  returns. 

(5)  The  period  of  mating. — To  procure  a  satisfactory  increase  the  ewes 
should  be  mated  about  Christmas,  and  the  rams  allowed  to  run  with  them 
until  about  the  middle  of  February. 

(6)  T^  secure  a  good  lambing. — To  ensure  as  many  ewes  as  possible 
getting  in  lamb  the  rams  should  be  yarded  with  the  ewes  over  night  during 
the  mating  period. 

(7)  Ijambing  and  weaning  seasons. — The  lambs  should  be  dropped  as 
early  as  the  mating  period  will  permit  in  the  autumn,  and  marketed  at  the 
expiration  of  the  lactation  period  in  the  spring. 

(S)  Tlie  food  supply. — In  order  that  the  lambs  shall  not  suffer  a  check 
they,  along  with  their  mothers,  should  be  supplied  with  good  succulent  feed 
from  the  the  time  they  are  dropped  until  they  are  despatched  for  market. 

(9)  The  shearing  of  the  lambs. —  Lambs  intended  for  export  should  not 
be  shorn.  They  should  be  handled  as  little  as  possible,  and  given  every 
care  so  as  to  avoid  knocking  about  with  consequent  damage  to  the  carcase. 

(10)  Breeding  propensities. — In  the  Department's  experiments  there  was 
little  to  choose  between  the  three  breeds  named  on  the  score  of  virility, 
but  the  lambs  by  the  Dorset  Horn  rams  appeared  to  suffer  a  check  and 
recover  again  more  readily  than  those  by  either  of  the  other  breeds. 

(11)  The  prolificacy  of  the  ewe. — All  three  groups  of  ewes  appeared  fairly 
ready  breeders  when  mated  at  the  correct  time,  but  a  slightly  better  increase 
was  obtained  by  the  Department  from  the  Border  Leicester  x  Merino  cross. 

(12)  Loss  of  weight  in  transit. — The  average  loss  of  weight  in  transit 
from  farm  to  Homebush  amounted  to  7  "6  per  cent,  of  the  live  weight,  but 
those  figures  were  taken  when  the  lambs  had  been  taken  off  the  pasture  and 
therefore  did  not  represent  the  actual  starved  weight. 

(13)  The  value  of  the  mutton. — Little  difference  was  found  between  the 
mutton  value  of  the  different  ci-osses,  and  weight  of  carcase  appears  to  be 
the  prime  factor  in  distinguishing  between  the  monetary  value  of  the  com- 
peting strains. 

The  thanks  of  the  Department  are  due  to  Messrs.  Badgery  Bros,  who 
assisted  throughout  in  the  weighing  of  the  various  consignments  and 
arrangement  of  the  sales.  It  desires  also  to  place  on  record  its  acknowledge- 
ment of  the  support  and  assistance  rendered  by  the  various  representatives 
of  the  different  exporting  firms  in  the  work  of  assessing  the  value  of  the 
different  crosses  from  time  to  time  as  they  were  offered. 
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South  Down  x  Lincoln  Merino  Lambs. 


soutn  Down   x  Leicesier-Menno  Lamos 


South  Down  x  Border  Leicester-Merino  Lambs. 
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Sliropsliii'.    \   Lincoln   Mi'iino  Lambs. 


Siuopshire  \  Leicester   Merino  Lambs. 


Shropshire  x  Border  Leicester-Merino  Lambs. 


L 
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Dorset   Horn  x  Lincoln-Merino  Lambs. 


Donet  Horn  x  Leicester -Merino  Lambs. 


Dorset  Horo  X  Bpr^^r  Leicester-Merino  Lainb$. 
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Malabar  Cane  at  Pimlloo. 
The  crop  (plaat  cane)  was  estimated  to  yic  Id  60  tons  pur  atrei. 
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The  Culture  of  Sugar  Cane  in 
New  South  Wales* 

[Continued  from  page  780.] 


A.  H.  HAYWOOD,  Manager,  WoUongbar  Experiment  Farm. 

The  Preparation  of  the  Land. 
Deep  and  thorough  working  of  the  soil  is  an  essential  preliminary  to  the 
planting  of  sugar  cane.  Not  alone  is  this  necessary  because  the  plant  is  of 
deep-rooting  habit,  but  a  plant  with  such  a  strong  vegetative  growth  and  a 
capacity  for  producing  in  a  few  years  two  or  three  crops,  often  totalling 
over  100  tons,  must  in  the  very  nature  of  things  be  provided  with  ample 
soil  in  friable,  cultivated  condition,  in  which  the  roots  can  forage  for  plant- 
food.  The  fii-st  ploughing  should  therefore  be  not  less  than  8  or  10  inches 
deep,  and  if  the  subsoil  is  stiff,  subsoiling  should  be  effected  with  a  plough 
designed  for  the  purpose,  or  with  a  plough  of  ordinary  construction  from 
which  the  mouldboard  has  been  removed.  If  the  land  is  not  too  wqll  drained, 
care  must  be  taken  not  to  bring  sour  soil  to  the  surface. 

This  initial  ploiighing  is  best  done  late  in  the  autumn  or  early  enough  in 
the  winter  to  allow  a  fallow  period  of  some  four  or  five  months  before  plant- 
ing in  September.  The  effect  is  twofold.  It  exposes  the  soil  to  atmospheric 
action,  allowing  sun,  frost,  and  rain  to  ameliorate  the  physical  condition, 
and  affording  the  soil  bacteria  opportunity  to  elaborate  plenty  of  plant-food 
in  readiness  to  maintain  vigorous  plant  life  later  on. 

A  second  ploughing  in  the  spring  is  necessary  further  to  pulverise  the 
lioil  and  ensure  a  loose  friable  condition,  and  this  must  be  followed  by 
work  with  surface-working  implements  that  will  prepare  a  suitable  seed- 
bed. A  third  ploughing  is  preferred  by  some  farmers,  and  no  doubt  is 
necessary  in  stiffer  soils.  The  cane  plant  is  a  particularly  delicate  one  in 
its  early  stages,  and  if  it  is  to  earn  the  maximum  of  profit  for  the  farmer,  it 
must  have  thoroughly  favourable  soil  conditions.  No  amount  of  after- 
cultivation  will  overcome  careless  preparation  of  the  seed-bed,  and  when  it 
is  considered  that  the  plant  is  to  last  for  four  to  six  years,  and  to  carry  two 
or  three  heavy  crops  of  top-growth,  it  is  apparent  that  thoroughness  is  quite 
worth  while.  It  can  be  added  with  justice  that  for  the  most  part  the  New 
South  Wales  grower  understands  and  appreciates  this,  and  lays  a  good 
foundation  in  this  respect. 

Planting  the  Crop. 

The  methods  of  planting  the  sugar  cane  crop  necessarily  differ  with  the 
conditions.  A  great  many  growers  in  this  State  prefer  to  plant  on  the  square 
so  that  intercultivation  can  be  carried  out  both  ways,  and  two  conditions 
favour  them  in  doing  so — the  nature  of  the  soil  and  the  varieties  they 
grow.    On  the  stony  ridges  of  the  Cudgen,  drill-planting  is  the  only  thing 
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to  be  thought  of.  Of  varieties,  one  like  Innes  131 — erect  in  habit  and  a 
poor  stooler — requires  comparatively  little  room.  Usually  the  seed  is  planted 
18  to  24  inches  apart  in  running  drills  that  are  6  feet  from  one  another. 

Square  planting  is,  however,  much  the  better  system.  It  affords  the 
roots  more  space  and  permits  of  thorough  cultivation  both  ways  while 
the  crop  is  growing,  and  that  by  medium  of  horse  implements  at  a  minimum 
of  expense  throughout  the  life  of  the  crop.  It  is  one  of  the  reasons  advanced 
by  advocates  of  the  square  system  that  the  ratoon  crops  are  heavier  by 
reason  of'the  interctdtivation  that  it  makes  possible. 

Some  variation  is  found,  of  course,  in  respect  to  the  distances  between 
the  plants,  from  4  feet  3  inches  square  to  5  feet  being  variously  used.  As 
before,  this  depends  somewhat  upon  the  soil  and  the  variety,  but  4  feet 
6  inches  may  be  accepted  as  a  useful  medium  for  average  conditions. 

It  is  a  prime  doctrine  of  cane-growing  that  you  should  "  plant  deep,  but 
cover  lightly."  The  apparent  contradiction  is  explained  if  it  is  added  that 
a  furrow  8  inches  deep  is  opened  in  the  prepared  soil,  the  plant  or  set  is 
put  at  the  bottom  of  the  furrow,  and  2  or  3  inches  of  soil  drawn  in,  after- 
cultivation  being  allowed  to  fill  in  the  furrow  as  the  plant  grows.  Early 
in  the  season  the  covering  may  be  on  the  lighter  side,  but  at  no  time  should 
it  be  heavier  than  indicated. 

The  opening  of  the  furrow  is  generally  effected,  with  the  mouldboard 
plough,  which  is  used  twice  (once  in  each  direction),  but  some  farmers  use 
a  double  mouldboard  implement  for  the  purpose. 

The  dropping  of  the  sets  is  usually  done  by  hand,  farmers  generally  pre- 
ferring that  method,  on  the  ground  that  they  can  place  the  sets  according  to 
their  own  desires,  and  then  cover  them  lightly  with  a  hoe. 

Some  importance  is  attached  to  the  position  in  which  the  sets  are  placed ; 
it  would  appear  reasonable  to  expect  that  with  one  eye  on  each  side  as 
the  set  lies  in  the  drill  the  germination  would  be  quicker  than  where  a 
shoot  had  to  make  its  way  from  underneath  the  set  to  the  surface,  but 
there  are  many  who  hold  it  a  matter  of  indifference,  averring  that  the  plant 
will  come  through  quite  as  quick  under  the  latter  as  the  former  condition, 

"  Get  it  up  quick ;  that  is  the  main  thing,"  said  one  farmer,  thus  tersely 
expressing  the  general  opinion  that  an  early  and  vigorous  start  is  of  fir^t 
importance. 

Good  Drainage  an  Essential. 

Where  the  ground  is  apt  to  be  waterlogged  or  flooded  from  time  to  time, 
some  success  has  been  obtained  by  throwing  up  ridges  and  planting  the  sets 
along  the  tops,  so  that  the  roots  strike  downwards  to  the  water,  and  follow 
flood-waters  down  as  they  subside.  There  is  on  all  three  rivers,  land 
that  will  no  longer  carry  cane  for  the  reason  that  it  requires  systematic 
drainage,  and  to  this  aspect  of  matters  many  farmers  could  address  them- 
selves with  profit.  How  large  a  part  it  plays  in  cane-growing  in  some 
countries  may  be  illustrated  by  the  fact  that  in  Louisiana  thousands  of 
acres  that  cannot  be  drained  into  the  rivers  are  made  available  for  cane  by 
huge  pumping  plants. 
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"  Improvement  will  begin  with  the  observance  of  two  things,"  said  the 
Colonial  Sugar  Refining  Companj^'s  officers  at  Broadwater  mill  in  a  con- 
versation lately.  "  The  first  is  the  selection  of  sets  from  disease-free  canes, 
and  the  second  is  good  drainage."  These  gentlemen  are  in  constant  contact 
with  the  necessity  for  good  drainage,  for  on  the  Richmond  some  of  the 
very  best  land  is  the  poorest  drained  and  therefore  lightest  in  yield.  Thei'e 
are  farmers  with  whom  drainage  should  be  the  first  consideration  of  all,  but 
with  whom  it  still  occupies  a  quite  indifferent  place. 

Filling  up  the  Misses. 

Misses  are  not  unknown  in  the  springing  cane-field,  and  growers  find 
it  well  to  strike  a  few  sets  elsewhere  than  in  the  crop,  in  order  that  the 
gaps  may  be  filled  up  with  plants  of  about  the  same  age.  Needless  to  say, 
the  conditions  in  such  cases  should  as  closely  resemble  those  of  the  crop  as 
possible.  Wliere  drill  planting  is  adopted  it  is  a  good  practice  to  plant 
single  sets  in  five  rows  in  the  ordinary  way,  and  in  the  sixth  to  plant  double 
the  number  of  sets.  In  this  way  any  plants  that  have  failed  in  any  of  the 
rows  can  be  filled  in  from  the  sixth  row,  where  the  plants  will  be  of  uniform 
growth,  and  will  not  have  to  be  brought  from  a  nurserj-  where  the  conditions 
may  have  been  very  different.  The  sixth  row  can  be  thinned  out  as  required 
when  the  misses  have  been  filled  up. 

In  his  work  in  Hawaii,  Dr.  Cobb  regarded  failures  in  the  planting  as  of 
considerable  significance.  He  argued  that  they  indicated  either  unhealth- 
iness  in  the  sets  or  unfavourable  conditions  in  the  soil,  and  as  disease  was 
sure  to  be  one  of  the  latter,  he  advised  that  where  sets  had  failed  the 
soil  should  again  be  deeply  and  well  worked,  and  new  soil  brought  in  if 
possible,  and  that  care  should  be  taken  to  remove  altogether  the  dead  or 
dying  set  before  the  new  one  was  planted. 

The  Seed  to  Use. 

(.The  selection  of  the  sets  has  a  most  important  influence  upon  the  plant. 
Vigour,  stooling  habit  and  freedom  from  disease,  and,  of  course,  adhesion 
to  varietal  characters  are  elementary  considerations;  others  might  be  men- 
tioned, but  if  due  regard  were  paid  to  these  there  is  little  room  for  doubt 
that  sugar  cane  would  be  more  attractive  than  it  is  ever  likely  to  be 
under  present  conditions.  Here  again  the  experienced  North  Coast  grower 
gaily  acclaims  the  soundest  principles  and  as  gaily  goes  forward  on  his 
own  happy-go-lucky  lines.  One-year-old  cane  of  first  ratoon  crop,  or  at 
the  least  twelve  months'  cane  from  a  plant  crop,  is  no  doubt  universally 
used,  and  rightly  so,  for  there  lies  healthy  vigour  and  activity.  Every 
grower  knows,  too,  that  while  the  butt  shoots  provide  hardier  and  stronger 
plants,  they  also  make  slow-growing  ones;  similarly  every  grower  knows 
that  the  top  shoots  provide  the  quickest  growth,  but  the  tenderest — even 
the  weakest  plants.  Thus  enclosed,  the  grower  proclaims  the  advisability 
of  using  only  the  middle  portion  of  the  cane — ^but  then  cane  is  worth  £2 
per  ton  and  perhaps  a  bonus  to  boot,  and  what  thrifty  grower  would  think 
of  sacrificing  half  a  ton  per  acre  of  good  cane  for  the  doubtful  advantage 
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of  a  better  crop  two  years  hence?  Perisli  the  thought!  Use  the  whole 
length ;  it  makes  little  difference  after  all !  And  so  the  crop  that  might  be 
better  than  its  progenitor,  and  that  might  become  the  progenitor  of  better 
still,  is  sacrificed  once  more,  and  the  grower  remains  in  the  sphere  to  which 
his  methods  condemn  him. 

If  anyone  considers  we  exaggerate  the  situation  let  him  think  about  it 
once  more.  Let  him  ask  himself  how  much  serious  selection  he  practices 
in  relation  to  freedom  from  disease.  Obviously  debilitated  and  diseased 
plants  are  no  doubt  avoided,  but  there  is  reason  to  fear  that  even  this  is  not 
consistently  done.  What  is  wanted  is  a  knowledge  of  the  earlier  indications 
of  the  presence  of  disease — in  other  words,  what  especially  to  avoid  in  this 
connection. 

The  soundness  of  this  doctrine  of  selection  for  freedom  from  disease  may 
be  indicated  briefly  here,  though  the  general  subject  of  diseases  will  be 
dealt  with  later  on.  The  prevalence  of  Fiji  disease  some  years  ago  was 
almost  certainly  due  to  infected  cane  being  planted  before  growers  knew 
much  about  it.  Later,  when  losses  had  inculcated  greater  care,  farmers 
largely  controlled  the  disease  by  using  for  seed  purposes  only  clean  canes, 
and  by  rooting  out  every  infected  stool  as  soon  as  the  disease  manifested 
its  presence  in  the  crop.  Gumming  is  also  a  condition  that  is  easily  de- 
tected, but  it  has  spread  extensively,  and  the  facts  suggest  that  the  disease 
is  planted  with  the  sets.  Yet  the  presence  of  gumming  can  be  easily  proved 
by  exposing  a  cut  cane  to  the  sun  for  a  few  minutes.  The  oozing  of  a  waxy 
substance  from  the  cut  surface  will  presently  tell  the  tale.  With  such  a 
simple  method  of  detection,  and  by  the  employment  of  methods  of  cutting 
the  sets  that  are  not  likely  to  spread  the  disease  from  clean  canes  to 
infected  ones,  it  should  be  possible  to  keep  the  farm  fairly  free  from  it. 

Thus  the  indications  of  the  presence  of  disease  require  to  be  studied, 
more  especially  as  disease  is  often  present  in  an  incipient  state  without 
greatly  affecting  the  standing  crop,  but  yet  sufficient  to  spell  disaster  if  the 
cane  were  used  for  seed  purposes.  » 

The  Value  of  Good  Seed. 

Upon  this  question  of  the  importance  of  good  seed.  Dr.  Gobb  has  written 
some  very  pertinent  matter : — "  Experiments  corroborate  ancient  practice, 
exemplified  by  the  best  and  most  successful  farmers  of  all  time,  namely,  that 
the  better  the  seed  the  better  the  resulting  crop  will  be.  This  is  not  to  say 
that  good  seed  will  always  give  a  good  crop  and  never  a  poor  one,  nor  is  it 
to  say  that  poor  seed  may  not  give  a  good  crop  sometimes.  The  fact  is 
that  good  seed  under  the  same  conditions  as  poor  seed,  will  give  better  re- 
sults.   There  is  no  exception  to  this  rule." 

"  It  is,"  he  adds,  "  quite  remarkable  what  fair  crops  can  be  raised  from 
comparatively  poor  seed — given  good  soil,  good  tillage,  good  season,  and  no 
pests  or  diseases,"  but  the  increase  of  the  profits  of  sugar-growing  in  New 
South  Wales  and  the  development  of  the  industry  on  a  sound  basis  are  not 
going  to  be  by  carelessness  in  propagation. 
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We  have  now  a  good  stock  of  diseases  on  our  rivers,  and  plenty  of  com- 
petition by  growers  in  other  parts  of  the  world,  and  it  is  becoming  in- 
creasingly unwise  to  use  any  but  the  best  seed — increasingly  important  that 
we  should  use  only  the  very  best. 

One  of  the  lines  upon  which  improvement  is  going  to  be  effected  is  the 
growth  of  cane  for  seeding  purposes.  The  suggestion,  no  doubt,  savours  of 
the  extravagant  to  the  cane-grower,  but  let  him  take  stock  of  the  situation. 
The  wheat-grower  is  learning  that  such  high-class  seed  as  the  Department 
grows  on  the  various  farms  in  the  wheat  belt  has  a  value  far  above  its  price 
per  bushel.  The  maize-grower  is  finding  that  maize  grown  on  scientific  lines 
and  by  the  selection  of  individual  plants  is  giving  quite  remarkable 
results.  The  potato-grower  is  becoming  conscious  of  the  same  thing;  so 
also  even  the  dairy-farmer  who  tests  out  the  good  and  bad  of  his  herd.  Can 
the  cane-planter  expect  that  anything  else  shall  be  true  of  his  crop?  The 
individual,  tested  row — closely  inspected  and  rigidly  thinned  out  for  every 
semblance  of  weakness,  unthriftiness  or  disease — is  becoming  a  prime 
method  in  agriculture,  and  it  will  yet  be  so  in  respect  of  cane. 

There  is  more  ahead  of  the  careful,  enthusiastic  grower  than  there  is 
behind  him — more  of  zealous  attention  to  detail — more  of  enthralling 
interest  and  instruction — more  of  certainty  of  results  and  therefore,  too,  of 
profit. 

The  seed  or  "  sets "  vary  somewhat  in  size,  according  to  the  ideas  of 
the  grower,  but  two  or  three  eyes  per  plant  seem  to  be  the  best.  Long  sets 
of  several  eyes  are  apt  to  be  disturbed  by  cultivating  implements,  and  this 
is  particularly  injurious  to  the  young  plant,  for  it  is  very  tender  in  the 
earlier  stages  and  intolerant  of  rough  treatment.  One  farmer  on  the 
Clarence  lately  affirmed  his  belief  in  sets  of  one  eye  each,  holding  that  they 
cJine  up  quickest,  and  that  it  takes  less  cane  to  plant  a  given  area.  A  crop 
that  he  planted  on  these  lines  will  be  watched  with  interest,  but  on  the 
whole  a  longer  set  seems  to  have  the  sanction  of  experience.  Groenewege, 
discussing  the  occurrence  of  gumming  in  Java,  makes  the  remark  that 
"  cuttings  with  one  node  only  should  never  be  used." 

Damage  is  often  done  when  the  canes  are  being  cut,  the  ends  being 
shattered  and  split  in  such  a  way  as  to  allow  of  the  entrance  of  fungi  when 
the  sets  are  placed  in  the  soil.  In  the  early  days  of  the  industry  this  was  a 
matter  of  small  consequence  no  doubt,  but  land  that  has  grown  cane  for 
many  years  is  now  well  stored  with  fungi  of  various  kinds  that  take 
advantage  of  every  means  of  entry.  Dr.  Cobb  found  this  a  most  important 
point  in  the  cane-sick  lands  of  Hawaii,  and  it  may  yet  acquire  significance 
here. 

Change  of  Seed. 

Change  of  seed  seems  to  be  desirable  with  sugar  cane  as  with  many  other 
crops,  and  no  doubt  this  has  been  one  reason  for  the  numerous  varieties 
that  have  followed  one  another  across  the  path  of  the  grower.  It  is  uni- 
versally accepted  that  sugar  cane  of  one  variety  should  not  be  followed  on 
the  same  land  with  another  plant  of  the  same  variety,  and  doubtless  experi- 
ence   points    definitely    that    way.      Let    it    be    interpolated,    however, 
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that  if  any  farmer  imagines  that  change  of  variety  complies  with 
the  principles  of  rotation  as  good  husbandry,  he  is  quite  in  error.  The 
practice  absolutely  fails  on  that  score,  valuable  as  it  may  be  for  other 
reasons. 

It  is  perhaps  not  out  of  place  to  remark  here  that  there  is  no  reason  why 
every  variety  should  "  run  out "  in  time  and  follow  the  course  of  those 
that  have  "  run  out "  before  it.  "  Run  out,"  it  is  to  be  feared,  is  largely 
the  consequence  of  farmers'  own  crude  methods  of  selection  and  n^lect  of 
the  sound  indications  of  virility  and  freedom  from  disease.  In  other  words, 
it  is  the  result  of  successive  plantings  with  little  regard  for  the  characters 
that  should  be  perpetuated,  and  for  those  that  should  be  eliminated  or  con- 
trolled. "  Run  out "  is  not  an  essential  of  the  industry,  and  a  recognition 
of  this  might  yet  see  some  excellent  old  varieties  that  growers  are  inclined 
to  bemoan  coming  into  favour  again. 

On  the  score  of  change  of  seed,  it  might  be  remarked  that  the  introduc- 
tion of  seed  from  one  district  to  another,  especially  from  somewhat  harsh 
conditions  to  more  favourable  ones,  is  good  practice  in  the  culture  of  some 
crops,  being  frequently  followed  by  good  yields.  At  the  same  time  it 
should  be  remembered  that  experience  also  shows  that  given  sound  methods 
of  selection  and  culture,  acclimatised  seed  has  recommendations  that  the 
grower  cannot  afford  to  ignore. 

Intercultivation. 

The  working  of  the  land  under  a  young  cane  crop  is  generally  on  the 
lines  of  flat  cultivation  in  the  earlier  stages,  the  objects  being  (1)  to  prevent 
the  loss  of  moisture  and  (2)  to  control  weed  growth.  Cane-farmers  appear 
to  be  well  aware  of  the  value  of  a  loose  surface  as  a  means  of  conserving 
soil  moisture,  and  also  to  realise  that  the  quantity  of  plant-food  avail- 
able in  the  soil  at  any  one  time  is  limited,  and  that  if  weeds  are  allowed  to 
take  an  ample  supply  for  themselves,  then  the  more  valuable  cane  plant  is 
deprived  of  essentials  to  its  development. 

The  harrow  is  usually  employed  while  the  plants  are  still  small,  successive 
workings  filling  in  the  plant  furrow  until  the  crop  becomes  too  tall  to  be 
treated  in  this  way.  A  Planet  Jr.  horse-hoe,  fitted  with  narrow  tines  for 
scarifying  purposes  is  used  by  many  as  the  plants  grow.  A  few  farmers 
even  open  up  the  ground  on  either  side  of  the  plants  when  they  are  two  or 
three  weeks  above  ground,  leave  it  so  for  a  few  hours — ^perhaps  for  a  day — 
and  then  break  the  middles,  thus  throwing  the  soil  back  upon  the  plants. 
The  effect  is  no  doubt  to  aerate  and  warm  up  the  soil  while  yet  it  is  possible 
to  get  close  to  the  plants;  later  on  as  the  roots  spread  this  would  be 
impossible. 

For  later  cultivating  operations,  the  disc  cultivator  seems  to  be  favoured  by 
many  farmers.  It  is  largely  used  on  the  coast  by  maize-growers,  having  a 
raised  frame  that  enables  it  to  be  jised  on  a  crop  until  it  has  attained  a 
height  of  3  feet  6  inches;  this  frame  can  be  lowered  and  the  discs  reversed 
to  convert  the  implement  into  a  disc  harrow.  With  this  or  some  similar 
implement  the  rows  are  inter-cultivated  and  the  drills  hilled  up,  the  work 
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being  continued  as  long  as  possible,  especially  in  a  dry  season.  Where 
square  planting  permits,  intercultivation  is  carried  out  first  in  one  direction 
and  then  the  other;  in  drill  planting  this  is  impossible  and  the  hard  condi- 
tion into  which  the  soil  gets  where  the  implements  cannot  reach  is  one  of 
the  great  disadvantages  of  that  method.  Hand  chipping  is  no  doubt 
possible,  but  it  is  a  very  laborious  and  costly  matter,  and  the  drill  planter 
must  satisfy  himself  by  going  as  close  as  he  can  without  damaging  the 
plants.  Presently  the  cane  covers  the  ground  completely  and  further  culti- 
vation is  unnecessary. 

Stripping  and  Gutting. 

Trashing  or  stripping,  which  consists  of  the  removal  of  the  dead  or  dying 
leaves  as  the  cane  grows  up,  is  an  operation  that  is  variously  regarded.  Its 
effect  is  to  expose  the  cane  to  the  maturing  influences  of  light  and  air,  and 
on  the  whole  there  seems  to  be  reason  to  consider  that  the  effect  is  to 
increase  the  sugar  content.  On  the  other  hand,  injudicious  and  careless 
stripping  is  very  liable  to  leave  wounds  through  which  fungus  diseases  may 
obtain  an  entrance.  Dr.  Cobb  made  the  remark  that  "  when  cane  is  stripped, 
care  should  be  taken  not  to  remove  any  of  the  leaves  that  have  a  living  con- 
nection with  the  stalk,  as  this  results  in  wounds  that  are  likely  to  admit 
disease It  is  better  to  remove  too  little  than  too  much !  " 

The  operation  of  trashing  is  practised  by  very  few  on  the  Richmond,  but 
on  the  Clarence  the  majority  of  farmers  attach  some  importance  to  it.  As 
already  stated  there  are  those  who  specially  value  it  as  a  means  of  ensuring 
good  ripe  cane  for  the  purpose  of  sets,  on  the  ground  that  the  buds  are 
developed  by  the  light  and  air  admitted,  but  Dr.  Cobb  in  particular  re- 
gard^' the  natural  covering  as  beneficial  to  the  eyes,  except  when  certain 
insects  are  present  that  shelter  between  the  leaves  and  cane. 

The  cane  crop  is  removed  between  July  and  December,  according  to 
whether  it  was  planted  early  or  late  and  to  the  conditions  that  have  obtained 
during  growth.  Occasionally  a  plant  crop  matures  with  unusual  rapidity, 
but  on  the  whole  it  is  the  first  ratoon  crop  that  is  cut  earliest  in  the  season. 
The  experienced  grower  does  not  need  to  be  told  that  the  cane  must  be  cut 
as  close  to  the  ground  as  possible;  not  only  is  the  maximum  weight  of  cane 
obtained  in  this  way,  but  also  that  part  of  the  cane  in  which  the  sugar  con- 
tent is  greatest  and  to  which,  therefore,  the  greatest  value  attaches. 

Harvesting  has  become  a  well-organised  operation,  upon  the  details  of 
which  it  is  unnecessary  to  linger. 

(To  be  continued.) 


In  the  distance — Harwood  Mill. 
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Baiting  the  Wedge-tailed  Eagle. 

The  annual  loss  occasioned  among  the  flocks  of  the  Riverina  by  wedge- 
tailed  eagle  is  very  high,  and  under  drought  conditions  their  depredations 
are  even  more  marked.  On  one  station  between  Wyalong  and  the 
Lachlan,  on  what  may  be  regarded  as  a  safe  estimate,  2,000  lambs  per  annum 
are  taken  by  these  birds,  and  even  full-grown  sheep  fall  easy  prey  to  them  ; 
calves,  marsupials,  and  dogs  are  also  included  in  their  predatory  attacks. 
With  sheep  their  usual  mode  of  attack  is  to  cut  out  the  victim,  and  then,  by 
continually  swooping  at  it,  to  drive  it  until  it  drops  or  is  felled  by  a  blow  of 
the  wing.  Unless  particularly  ravenous,  the  birds  confine  themselves  to  ear 
and  eye  on  the  upper  side  of  the  victim  and,  after  removing  the  side  of  the 
face,  tear  out  the  tongue. 

The  writer  recently  had  the  opportunity  of  observing  the  method  adopted 
by  Mr.  R.  B.  Robb,  manager  of  WoUongough  Station,  Ungarie,  in  dealing 
with  this  pest.  The  experience  of  Mr.  Robb  indicates  that  attempts  at 
shooting  the  bird  with  gun  or  rifle  are  practically  futile,  but  that  trapping 
along  certain  lines  is  highly  successful ;  on  small  holdings  almost  every 
eagle  should  be  accounted  for. 

Mr.  Robb's  system  is  as  follows  : — Ordinary  rabbit  traps  are  placed  slightly 
below  ground  level  anH  lightly  covered  with  earth,  not  less  than  18  inches 
from  the  bait ;  if  closer  than  this  the  bird  will  probably  stand  back  and 
reach  the  bait  over  the  traps.  A  sheep's  head  makes  an  excellent  bait,  but 
almost  anything  (such  as  rabbits,  hares,  or  birds),  freshly  killed,  may  be  used. 
Stale  baits  are  utterly  useless.  Care  must  be  taken  also  to  spike  the  bait 
firmly  to  the  ground,  for  otherwise  the  bird  will  swoop  and  lift  it  in  its  claws. 

It  has  been  found  profitable  to  utilise  two  or  at  most  three  traps  at 
each  centre,  thereby  securing  a  wider  range  of  distribution.  The  eagle  is 
compelled  to  approach  the  bait  on  the  side  nearest  to  the  trap  by  means  of 
a  light  breastwork  or  "background"  built  of  sticks  or  bush,  care  being 
taken  to  make  it  too  light  to  carry  the  weight  of  the  bird.  It  is  imperative 
also  that  the  traps  should  be  free,  for  if  firmly  anchored  the  struggles  of  the 
powerful  captive  are  almost  certain  to  result  in  the  dismembering  of  its 
foot — the  usual  point  of  seizure — and  its  consequent  escape.  If,  however, 
the  traps  are  weighted  only  sufliciently  to  prevent  the  birds  from  rising  from 
the  ground,  this  danger  is  almost  completely  avoided,  and  it  is  always  an 
easy  matter  to  run  down  the  captives.  The  birds  are  usually  caught  shortly 
after  sunrise  or  within  an  hour  of  sunset,  and  if  the  traps  can  be  visited 
twice  daily  there  is  little  likelihood  that  they  will  escape. 

Decoys  are  a  highly  important  factor  in  the  work,  and  it  is  customary  to 
utilize  a  number  of  the  captives  for  this  purpose.  The  wing  feathers  are, 
of  course,  closely  cut,  and  the  birds  tethered — preferably  by  a  strong  dog- 
chain  to  the  leg,  the  ring  end  being  secured  to  a  stake  about  30  inches  in 
height.  If  decoys  are  regularly  watered  and  fed  with  fresh  meat,  they  will, 
in  most  cases,  soon  settle  down. 

In  preparing  birds  to  act  as  decoys  the  greatest  care  must  be  exercised, 
as  the  eagle  is  capable  of  inflicting  a  very  severe  and  dangerous  wound. 
They  can,  however,  be  handled  with  comparative  safety  by  placing  a  light  pole 
across  the  body  of  the  trapped  bird,  and  by  keeping  one  foot  upon  it  to  hold 
it  firmly  in  place  while  the  wings  are  cut  and  che  tethering  chain  adjusted. 
It  is  advisable  to  use  a  leather  band  for  fastening  the  chain  to  the  leg,  in 
order  to  avoid  chafing,  thereby  tending  more  fully  to  maintain  the  vitality 
and  efficiency  of  the  decoy. — G.  C.  Spaeks,  Inspector  of  Agriculture. 
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Safeguarding  Farm  Stock  from  Disease* 

(3)  By  Correct  Eeeding. 

[Concluded  from  page  814.] 


MAX  HENRY  M.R.C.V.8.,  B.V.Sc. 

SHEEP. 

The  principles  affecting  the  feeding  of  sheep  are  studied  still  less  than  those 
affecting  the  feeding  of  other  animals,  but  in  drought  periods  their  con- 
sideration is  often  a  matter  of  very  great  importance,  demanding  attention 
in  relation  both  to  cost  and  to  prevention  of  mortality. 

Sheep  grazing  in  paddocks  are  subject  to  the  diseased  conditions  asso- 
ciated with  the  same  method  of  feeding  in  cattle — that  is,  tympanites  when 
brought  on  to  succulent  feed  suddenly,  impaction  of  various  organs  of  diges- 
tion after  a  long  course  of  dry  feeding,  acute  poisoning  from  prussic  acid 
developing  plants,  and  slow  poisoning  from  Darling  pea,  &c.  Tympanites 
or  hoven  usually  occurs  in  mobs  of  travelling  sheep,  sheep  just  off  trucks, 
and  thc*e  recently  brought  from  a  dry  area  to  more  favoured  spots.  The 
losses  are  at  times  exceedingly  heavy,  and  those  measures  of  prevention 
which  can  be  utilised  with  animals  on  a  farm  or  holding — ^methods  such  as 
only  allowing  the  animals  to  remain  a  short  time  on  such  succulent  grazing 
or  supplying  them  with  some  dry  food  before  allowing  them  on  it — are  often 
not  practicable.    Any  such  steps  as  are  possible,  however,  should  be  takem 

The  second  common  cause  of  mortality — impaction  of  various  organs — 
is  not  so  readily  recognised  or  dealt  with,  since  it  is  apt  to  be  of  slow  onset 
and  to  follow  a  long  period  of  dry  feeding.  The  tendency  is  to  regard  the 
fact  that  sheep  have  lived  for  some  considerable  period  on  scrub  or  very 
dry  innutritions  food  as  evidence  that  the  food  is  sufficient  for  them,  but 
as  a  matter  of  fact  a  continuous  lowering  in  tone  is  taking  place,  varying 
in  degree  according  to  the  quantity  and  quality  of  the  food.  This  lowering 
in  tone  may  be  so  slight  that  no  ill  effects  are  observed,  and  when  good  feed 
comes  again  the  sheep  recover  their  tone;  on  the  other  hand,  it  may  be  so 
marked  that  the  digestive  system  becomes  unable  to  deal  with  the  food, 
impaction  results,  and  heavy  mortality  may  follow.  This  is  particularly 
liable  to  occur  in  pregnant  ewes  towards  lambing  time,  and  in  sheep  that  are 
travelled  or  put  to  some  other  strain.  In  between  these  manifestations  are 
all  gradations  of  the  trouble,  and  in  many  cases  only  small  numbers  of  the 
weaker  sheep  may  die.  What  the  animals  suffer  from  is  actually  slow 
starvation^  The  impaction  is  certainly  increased  by  the  astringent  nature 
of  so  many  scrub  fodders.  It  is  impossible  to  lay  down  any  hard  and  fast 
rules  as  to  when  and  under  what  particular  conditions  mortality  will  occur, 
but  it  is  obvious  that  the  longer  the  period  of  innutritions  feeding  the  more 
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likely  it  is  to  have  unfavourable  results.  Experience  with  the  particular 
fodders  used  and  the  conditions  existent  on  each  holding  mvist  serve  as  the 
owner's  guide. 

It  is  plain  that  prevention  of  such  mortality  as  is  under  consideration 
depends  on  the  supply  of  food  which  will  counterbalance  both  the  lack  of 
nutritive  quality  and  the  astringent  nature  of  the  scrubs  and  rough,  dry 
fodders.  Although  to  prevent  all  iU  effects  this  must  be  undertaken 
throughout  the  period  of  dry  feeding,  it  is  remarkable  how  rapidly  sheep 
will  recover  from  very  severe  loss  of  tone  and  impaction — even  after  deaths 
have  occurred  in  the  flock  from  these  causes — if  the  food  is  changed.  Loss 
of  lambs  through  deficiency  of  milk  in  the  ewes  (an  indirect  effect  of  the 
trouble  discussed)  may  also  be  guarded  against  at  the  same  time  by  use  of 
the  same  measures. 

The  most  useful  way  of  considering  the  question  of  measures  likely  to 
prevent  losses  will  be  to  take  in  turn  the  various  feeding  materials  used  in 
carrying  sheep  through  a  dry  time  and  to  note  their  value,  and  the  most 
satisfactory  method  of  utilising  them.  In  doing  so  it  miist  be  borne  in 
mind  that  financial  considerations  and  the  number  of  sheep  to  be  dealt  with 
must  modify  the  decision  on  these  points  to  a  degree  varying  with  any 
particular  case. 

Oats. — ^While  this  is  a  very  good  grain  food  for  sheep,  it  does  not  appear 
to  equal  maize;  as  a  sole  food,  owing  to  its  larger  husk  content,  it  is  superioi: 
to  wheat.  It  is  usually  fed  either  by  scattering  or  in  troughs,  but  (as  with 
all  grains)  scattering  has  considerable  drawbacks,  as  a  certain  quantity 
is  wasted,  and  in  picking  it  up  off  the  ground  the  sheep  are  bound  to  become 
sanded  to  a  certain  extent.  In  some  instances  sanding  has  increased  the  ill 
effects  of  impaction,  if  it  has  not  directly  caused  mortality.  It  may  be  said 
here  that  no  grain  alone  can  be  a  satisfactory  feed  for  a  ruminant  animal 
over  long  periods,  and  the  fact  that  sheep  have  been  brought  through  certain 
periods  of  drought  on  a  grain  ration  does  not  invalidate  this  fact.  Owing 
to  its  comparatively  high  nitrogen  content  oats  form  a  useful  adjunct  to 
silage,  straw,  and  chaff  feeding. 

Maize. — This  appears  to  be  about  the  most  suitable  grain  to  feed  to 
sheep,  and  owing  to  its  larger  size  there  is  probably  less  lost  in  scattering 
it  than  is  the  case  with  oats  and  wheat.  It  does  not  alone  provide  such  a 
balanced  feed  as  oats,  however.  It  will  give  better  results  if  fed  with 
lucerne  chaff  than  with  oaten  or  wheaten,  or  a  small  ration  of  meal  may 
be  combined  with  the  wheaten  chaff  to  create  the  balance. 

Wheat. — Much  used  in  feeding  sheep  by  both  methods.  Pretty  well 
equal  in  value  to  maize.  Best  if  fed  with  lucerne  chaff.  General  remarks 
on  oats  as  feed  apply  to  maize  and  wheat  also. 

Bran. — A  most  valuable  feed  for  breeding  ewes.  Keeps  the  digestive 
tract  in  good  order,  and,  being  fairly  rich  in  nitrogenous  matter,  can  be 
used  with  oaten  or  wheaten  chaff  without  the  addition  of  grain.  A  small 
chaff  and  bran  ration  of  roughly  equal  parts,  trough-fed,  is  very  useful 
when  sheep  are  on  scrub  or  dry  innutritions  fodder. 
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Chaff  (oaten  or  wheaten). — Has  not  the  same  value  as  luoeme,  but  is  a 
good  bulk  food.  Really  good  chaff,  as  produced  in  this  country,  can  be  fed 
alone,  and  wiU  provide  good  sustenance  without  additional  food,  though  it 
is  better  to  add  bran  for  breeding  ewes.  Poor  chaff  is  not  very  much  better 
than  straw. 

Straw. — Can  be  very  largely  utilised  in  the  feeding  of  sheep;  and  while 
barley  straw  is  probably  the  best,  oat  and  wheat  straw  can  both  be  made 
use  of.  Its  palatability  is  greatly  increased  and  its  nutritive  value  raised 
if  given  with  molasses.  If  a  lucerne  ration  is  being  fed,  straw  can  bo 
used  to  replace  portion  of  this  ration,  without  lowering  the  value  of  the 
ration  to  a  serious  extent. 

Silage. — Silage  is  always  of  value.  To  obtain  the  best  results  some 
portion  of  the  feed  should  be  dry  roughage,  such  as  lucerne  hay  or  straw. 

Linseed  and  other  Meals. — Supplied  in  small  quantities  to  sheep  being 
trough-fed  on  chaff  or  straw,  these  can  entirely  replace  bran  and  grain,  as 
they  are  rich  in  nitrogenous  material  and  in  mineral  salts. 

These  notes  apply  to  the  feeding  of  sheep  in  dry  periods  with  a  view  to 
preventing  mortality  apart  from  actual  starvation — although,  as  already 
indicated,  nearly  all  such  mortality  is  really  at  basis  slow  starvation. 
It  is  not/ntended  here  to  discuss  feeding  from  the  point  of  view  of  fatten- 
ing, but  it  may  advisedly  be  pointed  out  that  so  long  as  our  sheep  are 
exposed  to  the  extremes  of  feeding  which  exist  in  New  South  Wales,  so  long 
must  heavy  mortality  be  expected.  The  maintenance  of  food  supplies  on 
a  more  even  basis  would  prevent  a  very  great  deal  of  this  mortality,  and 
though  such  ideas  are  impracticable  to  a  great  extent  in  the  case  of  the 
large  sheep-run,  they  are  not  so  on  many  sheep  farms.  The  most  obvious 
methods  of  ensuring  it  are  the  conservation  of  hay  and  silage,  the  sub- 
division and  spelling  of  paddocks,  and  the  growing  of  crops  for  grazing. 
The  future  must  inevitably  see  a  great  increase  in  the  application  of  such 
methods  of  reducing  mortality. 

As  already  pointed  out,  much  loss  occurs  from  continued  dry  feeding, 
and  yet  further  loss  is  involved  in  the  sudden  change  to  extremely  succulent 
food.  Surprise  is  often  expressed  that  mortality  in  sheep  is  so  heavy 
after  the  appearance  of  what  is  referred  to  as  good  food,  but  as  a  matter 
of  fact  such  rapid-growing  succulent  food  as  appears  after  copious  rains 
following  drought  possesses  very  little  body,  and  in  the  already  weakened 
condition  of  the  animal  will  not  sustain  life,  particularly  as  at  such  times 
the  animal  requires  the  production  of  a  good  deal  of  bodily  heat.  The 
question  then  arises  of  the  possibility  of  supplying  some  dry  roughage  in 
addition  to  the  green  food. 

Apart  from  these  direct  effects. of  feeding  on  mortality,  it  has,  it  may  be 
reiterated,  a  somewhat  indirect  influence  in  leading  to  many  deaths 
among  ewes  prior  to  lambing.  It  is  not  suggested  that  every  such  case  is 
dietetic  in  origin,  but  it  is  desired  to  stress  the  intimate  connection  between 
feeding  and  many  such  cases  of  heavy  loss.  These  deaths  are  in  all  pro- 
bability due  to  a  complexity  of  causes  beginning,  with  lack  of  digestible  and 
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nutritive  food,  leading  to  a  slowly  developing  atonic  condition  of  the  diges- 
tive tract,  which  becomes  less  and  less  capable  of  dealing  with  what  food 
is  available.  The  strain  of  advancing  pregnancy  is  added  to  these  difficul- 
ties, a  tendency  to  constipation  is  induced  by  the  fibrous  astringent  food, 
and  as  a  result  of  these  multiple  causes  the  weakened  animals  succumb. 
If  at  the  first  sign  of  such  mortality  food  of  the  nature  of  bran,  lucerne, 
linseed  meal,  &c.,  can  be  provided,  it  may  be  almost  entirely  checked. 

Poisoning. 

At  times  heavy  losses  occur  in  sheep  as  a  result  of  plant  poisoning. 
Blue  couch  and  rosewood  have  been  responsible  for  many  deaths  as  a 
result  of  the  formation  of  prussic  acid,  and  variegated  thistle  has  killed 
many,  probably  from  the  same  cause.  Very  little  can  be  done  to  prevent  this 
as  there  is  no  indication  when  the  plants  are  likely  to  be  poisonous,  but 
warnings  issued  with  regard  to  particular  patches  of  country  have  at  times 
been  disregarded  with  disastrous  results. 

The  commonest  form  of  chronic  poisoning  is  that  due  to  Darling  pea, 
which  can  only  be  dealt  with  by  getting  rid  of  the  plant.  There  are,  in 
addition,  many  other  plants  concerning  which  our  information  is  very 
vague  and  unsatisfactory,  and  concerning  which  there  is  urgent  need  for 
investigation. 

PIGS. 

Feeding  and  disease  are  not  so  intimately  connected  in  the  pig  as  in 
other  animals — ^largely  because  in  the  majority  of  cases  the  feeding  is  more 
controlled,  and  because,  whereas  with  other  stock  most  of  the  trouble  is  due 
to  the  nature  of  the  food,  with  pigs  the  most  serious  disease  (that  is,  tuber- 
culosis) is  due  to  infected  food.  It  may  safely  be  said  that  the  great 
ma!Jority  of  cases  of  tuberculosis  of  the  pig  in  this  country  are  due  to 
infection  by  tubercular  milk  and  milk  products,  and  the  only  satisfactory 
method  to  safeguard  the  animals  is  to  boil  such  food  before  feeding  it. 

The  amount  of  mineral  salts  (particularly  lime  and  phosphates)  in  the 
food  of  pigs  is  of  considerable  importance,  and  the  disease  commonly  known 
as  rickets  is  largely  due  to  deficiency  of  these  ingredients.  In  cases  where 
the  pigs  are  affected  a  change  of  diet  is  advisable,  and  food  fairly  rich 
in  these  salts,  such  as  bran,  pollard,  lucerne  hay,  clover  hay,  &c.,  should 
be  tried. 

One  of  the  common  forms  of  poisoning  in  the  pig  occurs  from  the 
administration  of  brine  with  the  food,  either  through  ignorance  or  care- 
lessness. ,  Otherwise  poisoning  is  generally  due  to  the  careless  handling  of 
rabbit  poison. 


Discussing  the  scorching  effect  of  sea-winds  on  foliage,  L.  A.  Boodle,  in  the 
Journal  of  the  Ministry  of  Agriculture  (London),  concludes  that  it  is  chiefly 
due  to  the  drying  action  of  the  wind,  but  that  salt  may  perhaps  occasionally 
contribute  towards  the  production  of  an  injurious  effect. 
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Banana  Root  Borer 

[Cosmopolites  scrdidus  Germar). 


T.  McCarthy,  Assistant  Entomologist. 

As  in  many  other  places  where  the  banana  is  now  extensively  grown,  the 
banana  root  borer  Cosmopolites  sordidus  has  been  introduced  into  the  Tweed 
Kiver  district.  It  was  first  brought  under  notice  four  years  ago,  but  was 
probably  introduced  earlier  in  banana  suckers  obtained  from  Queensland, 
where  it  has  been  known  for  at  least  twenty-five  years.  It  has  not  thus  far 
been  responsible  on  the  Tweed  for  such  considerable  damage  as  it  Ib  said  to 
have  done  in  Fiji.  At  present  there  is  no  general  infestation  in  the  Tweed 
Eiver  district,  the  beetles  being  confined  to  isolated  areas,  practically  all  of 
which  have  been  infested  by  the  planting  of  beetle-infested  suckers. 

The  original  home  of  the  beetle  is  unknown,  but  it  is  not  a  native  of 
Australia.  /  It  was  first  described  by  Germar  from  Java  in  1824  as  Calandra 
sordida,  but  Chevrolat  in  1886  established  the  genus  Cosmopolites  for  this 
species.  It  is  widely  distributed  in  the  tropics,  having  been  recorded  from 
Lower  Congo,  Madagascar,  Mauritius,  Seychelles,  Ceylon,  India,  Malay 
States,  Saigon,  China,  Java,  Sumatra,  Borneo,  New  Guinea,  Fiji,  Brazil, 
Trinidad,  West  Indies  and  Florida. 

According  to  literature  published,  the  banana  beetle  appears  to  confine 
itself  almost  wholly  to  bananas,  though  Newell  states  that  it  alSo  attacks 
sugar-cane.  All  varieties  of  bananas  are  attacked.  Jepson  states  that  the 
borer  does  not  display  more  partiality  for  one  variety  than  another,  but  in 
St.  Lucia,  Dr.  Hutson  states  it  seems  to  prefer  the  plantain,  the  cultivation 
of  which  is  being  abandoned  there  for  another  variety  in  the  hope  that  it 
may  be  less  susceptible  to  the  attacks  of  the  beetle.  No  choice  is,  however, 
available  on  the  Tweed  River,  as  the  Cavendish  banana  is  practically  the 
only  variety  grown. 

Character  of  the  Injury. 

The  injury  is  caused  by  the  larva  or  grub  of  the  beetle  feeding  and  tunnel- 
ling in  the  root-stock  or  bulb  of  the  banana.  (Plate  II,  Fig.  10.)  The 
greater  part  of  the  damage  occurs  in  the  outer  part  of  the  bulb,  where  are 
located  the  fibro-vascular  bundles  which  convey  the  nourishment  to  the 
growing  parts  of  the  plants.  The  normal  supply  of  food  to  the  plant  is 
thus  obstructed,  and  the  growth  of  the  suckers  arrested,  causing  the  leaves 
to  die  prematurely,  and  finally  the  roll  of  unopened  leaves  or  the  growing 
point  of  the  plant  to  wither,  as  is  shown  in  the  illustration  on  page  866. 
The  tunnels,  which  are  roughly  circular,  are  at  first  small,  but  as  the  grub 
feeds  it  increases  in  size,  and  the  tunnels  are  enlarged  accordingly  until 
they  attain  a  diameter  of  about  one-quarter  of  an  inch.  Eventually  the 
bulbs  become  riddled  with  these  circular  tunnels,  permitting  the  invasion  of 
fungus  and  bacteria,  which  soon  reduce  the  whole  bulb  to  a  blackened  mass 


866 


Agricultural  Gazette  of  N.S.W, 


[Deo.  2,  1920. 


of  decaying  tissue.  In  this  condition  it  is  deserted  entirely  by  the  beetle 
larvse.  Badly  infested  suckers  are  easily  pushed  over,  and  in  some  cases  I 
have  found  the  larval  tunnels  extending  up  to  the  stem  12  inches  above  the 
ground  level.  Where  a  plantation  is  badly  infested  no  fruit  may  be  pro- 
duced, or,  if  any,  the  bunches  are  small  and  the  fruit  undersized.  From 
what  I  have  observed,  however,  a  considerable  time  may  elapse  before  a 


Arretted  growth  of  Suckers,  due  to  attacks  of  Beetles. 


plantation,  originally  laid  out  with  infested  suckers,  begins  to  show  any 
material  effect  of  the  infestation.  I  have  seen  a  plantation  originally 
planted  with  infested  suckers  still  producing  good  bunches  four  years  after 
planting.  Where  the  infestation  is  the  result  of  a  natural  migration  of  the 
beetles  themselves  from  one  plantation  to  another,  it  would  take  much 
longer  to  show  a  definite  effect  in  a  plantation. 


1 
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The  presence  of  larvae  in  a  stool  may  or  may  not  be  directly  discernible. 
This  seems  to  depend  largely  on  the  degree  of  infestation.  If  the  stool  is 
badly  infested,  the  suckers  show  evidence  of  arrested  growth  and  premature 
dying  of  the  leaves.  This,  it  must  be  remembered,  can  also  be  produced  by 
other  agencies.  On  the  other  hand,  a  partially-infested  stool  may  bear  a 
normally  healthy  appearance. 

How  to  Detect  Infection. — On  mere  appearance  there  is  no  certainty 
whether  infestation  is  present  or  not,  but  where  any  of  the  foregoing 
symptoms,  however  slight,  are  showing  the  presence  or  otherwise  of  the 
beetle  can  be  easily  determined  by  the  planter.  The  original  parent  bulb  is 
usually  the  centre  of  infection,  so  that  the  most  advanced  stage  of  attack 
will  be  found  in  the  stumps  in  the  middle  of  the  clump.  These  can  be  sliced 
downward  with  an  ordinary  sheath  knife,  and  if  infested  the  tunnels  and 
larvae  of  the  beetle  can  be  readily  seen,  as  in  Plate  II,  Fig.  10.  Suspected 
suckers  also  can  be  cut  off  through  the  bulbs  and  sliced,  when  the  tunnels 
and  sometime^  the  larvae  are  revealed. 

Description  of  Stages. 

The  Adult. — In  general  appearance  the  adult  beetle  resembles  the  com- 
mon grain  bettle,  except  that  the  former  is  many  times  larger.  Found  in  its 
usual  moist  habitat  (the  decaying  banana  bulb)  the  beetle,  except  when 
newly  hatched,  when  it  is  reddish-brown,  is  of  a  uniform  black  colour;  but 
when  dried,  the  body  is  covered  with  a  thin  incrustation  which  gives  it  a 
greyish  appearance.  The  whole  body  is  thickly  and  evenly  punctured,  with 
the  wing  covers  or  elytra  bearing  impressed  lines  of  striae  containing  rows 
of  punctures.  The  elytra  are  slightly  shortened,  freely  exposing  the 
pygidium,  which  is  pubescent  and  covered  with  setigerous  punctures.  The 
body  divisions,  head,  thorax,  and  abdomen,  are  distinct.  The  head  is  small 
and  spherical,  deeply  imbedded  in  the  tubular  apex  of  the  prothorax  and 
prolonged  in  front  into  the  usual  snout  or  rostrum.  The  latter  is  moderately 
curved  downward,  thickened  between  the  antennae,  with  the  mouth  parts 
situated  at  the  apex.  The  antennae  are  elbowed.  The  prothorax  is  long, 
narrowing  towards  the  apex,  with  a  thin,  irregular,  smooth,  medium,  longi- 
tudinal strip  on  the  dorsal  surface.  The  legs  are  stout,  the  femora  thick- 
ened at  the  distal  end,  the  tibiae  terminating  in  a  hook  and  the  tarsi  four- 
jointed. 

Length,  12  mm.    Breadth  at  base  of  elytra,  4  mm. 

Between  the  sexes  no  marked  variation  in  size  occurs,  nor  is  the  size  of 
the  rostrum,  as  suggested  by  Tryon,  a  reliable  distinction.  The  sexes,  how- 
ever, can  be  easily  differentiated  by  the  first  ventral  abdominal  segment  of 
the  male  (Plate  II,  Fig.  3)  being  more  or  less  strongly  impressed  in  the 
middle,  while  in  the  female  (Plate  II,  Fig.  5)  it  is  flat  or  even  slightly 
convex.  The  rostrum  also  exhibits  some  sexual  variation  (Plate  II,  Figs.  2 
and  4),  but  only  in  so  far  that  the  rostrum  of  the  male  is  more  coarsely 
punctured,  and  the  punctures,  though  becoming  finer,  extend  almost  to  the 
apex.  In  the  female  the  apical  half  of  the  rostrum  is  practically  smooth 
(Plate  I,  Figs.  4  and  5). 
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The  Egg. — The  egg  is  elongate  oval,  about  2  mm.  in  length,  and  pure 
white  in  colour  (Plate  II,  Fig.  6). 

The  Larva. — The  mature  larva  is  a  creamy  white,  stout,  fleshy,  legless 
grub,  with  the  body  distinctly  curved.  The  head  is  prominent,  rounded,  dark 
reddish-brown  in  colour,  and  emarginate  behind.  The  mandibles  are  dark 
brown,  well-developed,  with  the  tips  bidentate.  Beyond  scattered  spine-like 
hairs  on  the  head,  thorax,  and  abdominal  extremity,  the  body  is  naked,  with 
the  upper  surface  wrinkled  and  the  segmental  divisions  of  the  body  showing 
more  distinctly  on  the  under-surface.  The  three  thoracic  segments  are 
rather  more  developed  than  the  abdominal  ones,  the  mesothorax  bearing  a 
pair  of  elongated  spiracles.  The  first  seven  abdominal  s^ments  are  normal 
in  form.  In  the  mature  larva,  these  segments  increase  in  size  to  the  fourtl  i 
and  fifth,  which  are  the  largest,  and  then  contract  toward  the  anal 
extremity.  This  gives  the  whole  body  of  the  larva  a  swollen  appearance 
towards  the  middle.  Each  bears  a  pair  of  minute  indistinct  spiracles.  In 
accordance  with  other  Calandrid  weevil-larv®,  the  eighth  and  ninth  segments 
are  much  modified,  and  visible  dorsally  as  somewhat  chitinised  sloping  plates, 
giving  a  truncate  appearance  to  the  hind  end  of  the  body.  Average  length, 
13  mm  (Plate  I,  Fig  1). 

The  Pupa. — The  pupa  is  elongated  and  white  in  colour  with  the  structure 
of  the  future  beetle  plainly  visible,  the  rostrum,  antennae,  wing  pads, 
and  legs  all  being  prominent.  It  has  four  pairs  of  large  tubercles  set  with 
bristles  on  the  head  and  snout,  while  the  thorax,  which  is  large  and  rounded, 
also  bears  six  pairs  of  tubercles  set  with  bristles.  The  first  six  abdominal 
segments  normal,  each  bearing  three  pairs  of  bristles,  borne  on  tubercles 
which  are  placed  so  close  together  as  to  form  a  ridge-like  prominence  on 
either  edge  of  the  dorsal  surface.  The  spiracles  on  these  segments  are 
larger  and  more  prominent  than  the  larval  spiracles.  The  remaining 
abdominal  segments  are  greatly  modified.  Dorsally  the  seventh  is  elongate, 
with  two  pairs  of  tubercles  set  with  bristles.  From  a  lateral  view  it  is  seen 
that  the  seventh  segment  is  dorsally  the  terminal  segment,  but  ventrally  it 
is  emarginated  for  the  reception  of  the  other  segments,  which  extend  slightly 
beyond  it.  The  ninth  is  set  with  two  long  chitinous  processes  at  the  sides 
of  which  are  a  pair  of  stiff  spines.  The  pupa  has  two  large  spiracles  situ- 
ated prominently  on  the  base  of  the  prothorax  as  in  other  Calandrinse. 

Length,  12  mm  (Plate  I,  Fig.  3). 

Habits  and  Life  History. 

The  beetle  is  associated  with  the  banana  plant  in  all  its  four  stages — egg, 
larva,  pupa,  and  adult.  The  adult  weevils  are  nocturnal,  hiding  by  day  in 
or  around  the  decaying  bulbs  or  between  the  leaf  sheaths  of  the  plant  above 
the  ground,  and  coming  out  at  night  to  feed  on  the  plant  juices  and  to  lay 
their  eggs.  They  are  very  sluggish  and  move  about  slowly  when  wandering 
at  night,  contracting  the  legs  and  feigning  death  when  disturbed.  The 
adults  are  long  lived.  Four  hundred  adults,  collected  in  April  from  the 
bulbs  of  plants  at  Tweed  Heads  and  transferred  to  Sydney  in  decaying 
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The  Banana  Root  Borer  (Cosmopolites  sordidus). 

1.  Larva  of  Banana  Root  Borer.  2.  Upper  view  of  anal  segment.  3.  Pupa. 

4.  Dorsal  view  of  beetle.  5.  Side  view  of  beetle. 

Plate  I.        Agricultural  Gazette  of  N.S,  W.,  November,  1920. 
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banana  bulb,  were  all  alive  five  mouths  later  notwithstanding  that  the  winter 
had  been  abnormally  cold  and  prolonged.  Under  natural  conditions,  there- 
fore, life  must  be  of  considerable  duration. 

Although  the  beetle  has  wings  (Plate  II,  Fig  1)  apparently  ample,  its 
capacity  for  flight  has  not  been  definitely  established.  Some  writers  a-ssert 
that  the  beetle  flies,  but  they  do  so  without  authentic  confirmation.  Some 
importance  must  be  attached  to  this  point,  for  if  the  beetle  can  fly  the  value 
of  quarantining  plantations  as  a  preventive  against  the  spread  of  the  beetle 
would  be  lessened,  as  infection  would  then  be  carried  from  one  plantation 
to  another  by  dire^  flight  of  the  beetles.  Observations  and  tests  I  have 
carried  out,  however,  while  not  as  yet  conclusive,  undoubtedly  indicate  that 
the  beetle  does  not  fly,  and  infection  must  be  due  either  to  the  beetle 
crawling  from  one  place  to  another,  or,  more  generally,  to  the  planting  of 
infested  suckers.  Not  only  do  the  wings  appear  to  have  lost  the  power 
necessary  for  flight,  but  I  have  carefully  observed  the  beetle  crawling  at 
night  without  noting  any  attempt  to  fly  or  even  to  extend  the  elytra,  as 
would  be  expected  if  the  insect  could  fly.  Nor  can  they  under  any  circum- 
stances be  induced  to  fly. 

In  the  Tweed  River  district  infestation,  in  almost  every  case,  was  directly 
traceable  to  the  planting  of  infested  suckers.  If  the  beetles  fly,  healthy 
plantations  adjoining  infested  ones  would,  it  seems  likely,  become  spora- 
dically infested.  But  this  does  not  occur.  In  only  one  instance  did  I 
find  an  adjoining  plantation  infested,  and  this  in  two  rows  immediately 
contiguous  to  the  most  heavily  infested  section  of  the  infested  plantation, 
indicating  that  the  beetles  had  crawled  over  to  the  clean  plantation.  Even 
if  the  beetle  can  fly,  its  habits  suggest  that  the  power  of  flight  is  rarely 
if  ever  utilised,  and  that  it  does  not  move  far  from  the  place  where  it  is 
developed  so  long  as  suitable  food  is  available  for  the  egg-laying  female. 

Normally  the  eggs  are  deposited  singly  in  cavities  that  the  female  pre- 
pares for  them  with  the  aid  of  the  mandibles  located  at  the  tip  of  the  beak 
or  rostrum,  notwithstanding  the  fact  that  some  eggs  may  be  dropped 
loosely  on  the  ground  close  to  the  bulb,  or  among  the  sheathing  bases  of 
the  leaves.  The  locality  mostly  favoured  for  the  deposition  of  the  eggs  is 
between  the  leaf -sheath  scars  on  the  crown  of  the  bulb  just  above  the 
ground  (Plate  II,  Fig.  9).  Many  eggs,  however,  were  also  found  deposited 
throughout  infested  bulbs,  the  egg  cavities  being  excavated  through  the 
sides  of  the  larval  tunnels  (Plate  II,  Fig.  8).  In  captivity,  also,  the  beetles 
laid  freely  in  the  cut  surfaces  of  portions  of  banana  bulbs  placed  in  the  cages 
as  shelters  for  them,  notwithstanding  that  banana  suckers  were  provided 
for  the  purpose  as  nearly  as  possible  to  natural  conditions.  The  number 
of  eggs  laid  by  a  single  female  has  not  been  determined,  but  it  seems  that 
the  beetles  breed  continuously  and  that  there  is  no  marked  division  into 
definite  egg-laying  periods. 

On  hatching  the  young  larva  measures  nearly  2  nam.  in  length,  and 
resembles  the  mature  larva  except  that  it  is  paler  in  colour  and. without  the 
pronounced  thickening  of  the  fourth  and  fifth  segments.  It  immediately 
tunnels  downwards  into  the  bulb,  the  cavity  prepared  by  the  female  for  the 
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reception  of  the  egg  affording  it  a  safe  and  easy  means  of  entry  into  the 
bulb.  At  first  the  channels  are  almost  indiscernible,  but  they  gradually 
grow  wider  as  the  grub  matures.  On  attaining  maturity  the  grub  usually 
makes  its  way  towards  the  surface  of  the  bulb  where  the  channel,  which  is 
partially  filled  with  sawdust-like  particles  of  rejected  banana  tissue,  ter- 
minates in  an  oval  chamber  prepared  by  the  grub.  In  this  chamber  the 
grub  undergoes  its  final  moult  and  transforms  to  the  pupal  condition.  No 
true  cocoon  is  formed  as  in  the  case  of  the  sugar-cane  beetle  {RJiahdocne mis 
ohscura),  but  the  presence  of  a  few  strands  of  banana  fibre  on  the  inside  of 
the  pupal  chamber  and  the  plugging  of  the  outer  end  of  it  with  a  roll  or 
l)ad  of  banana  fibres  (Plate  II,  Fig.  10)  indicates  that  the  cocoon-makiiwj- 
liabit  has  been  largely  lost. 

On  emerging  from  the  pupa  the  beetle,  which  is  at  first  reddish-brown  in 
colour,  does  not  immediately  leave  the  pupal  chamber,  but  remains  until  its 
tissues  have  hardened  up,  its  colour  in  the  meanwhile  gradually  becoming 
darker  and  darker.  The  adult  males  and  females  are  much  alike,  but  can 
be  distinguished  by  the  characters  previously  mentioned. 

With  regard  to  the  proportion  of  sexes,  males  predominate.  Taking  one 
hundred  specimens  haphazardly  in  a  plantation,  I  found  fifty-nine  were 
males  and  forty-one  females,  and  this  percentage  was  supported  later  in 
the  laboratory  in  the  examination  of  a  large  series  of  specimens. 

With  regard  to  the  periods  occupied  in  the  various  stages  of  the  beetle 
development,  Jepson  has  found  that  the  egg  period  lasts  five  to  seven  days, 
the  larval  period  about  twenty  days,  and  the  pupal  period  six  to  eight 
days.  These  have  been  approximately  confirmed  by  Moznette.  My  experi- 
ments indicate,  however,  that  the  periods  are  more,  prolonged,  more 
particularly  in  the  egg-stage,  which  I  invariably  found  to  be  nine  or  ten 
days.  The  difference  may  be  accounted  for  by  the  sub-tropical  conditions 
under  which  my  observations  were  carried  out,  but  further  observations 
are  being  made,  pending  which  definite  statements  may  be  withheld. 

Seasonal  Hietory. 

Normally  the  insects  pass  through  the  winter  in  the  adult  stage,  but 
some  grubs  are  also  found  in  the  bulbs  throughout  the  colder  perio'd.  These 
grubs  are  from  eggs  that  were  laid  late  in  the  autumn,  and  the  grubs, 
developing  during*  the  winter,  are  full  grown  in  September,  when  they 
pupate  and  emerge.  The  majority  of  the  grubs,  however,  have  changed  to 
beetles  by  the  end  of  autumn  and  pass  the  winter  as  adults. 

In  captivity  no  eggs  were  laid  from  May  to  September.  Examination  of 
the  ovaries  throughout  the  winter  revealed  no  egg  development,  but  early 
in  September  some  well-developed  eggs  were  found  on  dissection.  The 
beetles  began  to  deposit  eggs  late  in  September.  The  conditions  under 
which  the  eggs  were  laid  in  captivity  were  as  near  as  possible  to  those 
experienced  under  natural  conditions.  It  seems,  therefore,  that  in  the 
Tweed  Eiver  district  the  first  eggs  after  the  winter  are  laid  in  September, 
and  that  egg-laying  is  continued  throughout  the  following  months  up  to 
April. 
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Precautionary  and  Control  Measures. 

Precautionary. — Too  much  importance  cannot  be  attached  to  the  neces- 
sity for  planting  clean  and  vigorous  suckers.  In  selecting  the  latter,  care 
should  be  taken  to  see  that  they  are  strong  and  healthy,  and  that  they  are 
obtained  from  a  plantation  beyond  suspicion  as  to  the  presence  of  beetles. 
In  addition,  every  sucker  should  be  carefully  examined  for  beetle  infes- 
tation before  planting,  and  any  sucker  about  which  there  is  the 
slightest  doubt  should  be  destroyed  without  hesitation.  No  precaution 
in  this  respect  can  be  too  drastic  when  laying  out  a  plantation,  as  it  often 
saves  much  labour  and  expense  later. 

Under  the  Vine  and  Vegetation  Diseases  Act  the  removal  of  suckers  from 
an  infested  plantatioy^  renders  the  owner  liable  to  prosecution. 

Control. — Owing  to  the  mode  of  the  beetle  attack,  no  method  of  control, 
such  as  spraying,  dipping,  or  underground  fumigation  has  suggested  itself  as 
practicable.  In  an  infested  plantation  the  necessity  for  good  cultural 
methods  recommends  itself  as  essential,  and  where  these  are  employed  I 
am  of  the  opinion  that  damage  by  beetle  can  be  kept  down  to  an  almost 
negligible  quantity.  In  the  Tweed  River  district  more  attention  should 
be  given  to  the  employment  of  clean  management  and  better  cultural 
methods.  Many  planters,  I  have  found,  frequently  expect  their  plants  to 
produce  a  maximum  of  fruit  with  a  minimum  of  attention.  I  have  fre- 
quently seen  suckers  crowding  all  over  the  clumps,  no  attempt  being  made 
to  prune  them  out.  This  reduces  the  general  vigour  of  the  stool,  making 
it  less  able  to  withstand  the  effects  of  beetle  attack.  Observations  tend  to 
show  also  that  plants  lacking  in  vitality  are  more  readily  attacked  by  the 
beetle.  In  an  infested  plantation  the  fruit  suckers  should  be  limited  to  not 
more  than  live  to  ensure  a  more  vigorous  growth,  while  the  removal  and 
destruction  from  time  to  time  of  old  stumps  in  the  centre  of  the  clump 
will  materially  assist  in  reducing  the  number  of  borers.  As  previously 
stated,  I  have  found  that  the  middle  of  the  clump  is  usually'  the  centre  of 
infestation. 

If  the  above  methods  are  carried  out,  an  infested  plantation  will  continue 
to  produce  good  bunches. 

Where  the  infestation  is  beyond  control,  the  banana  plants  should  be 
dug  out  entirely  and  destroyed,  as  they  only  serve  as  ideal  breeding  grounds 
for  the  beetle. 

Trapping. — Trapping  the  adult  beetles  will  greatly  assist  in  reducing  the 
number  of  borers.  Jraps  may  consist  of  strips  of  banana  stem  or  banana 
bulb  cut  in  halves.  The  latter  are  preferable  as  they  remain  attractive  to  the 
beetle  for  a  longer  period,  and  being  suitable  for  egg-laying,  the  female  does 
not  wander  off  after  feeding  in  search  of  a  suitable  place  to  deposit  her  eggs. 

When  the  cut  surface  becomes  too  dry  it  can  be  renewed  by  taking  off 
a  thin  slice.  It  is  important  also  that  wlien  the  traps  have  dried  up  and 
ceased  to  be  attractive  to  the  beetles  they  should  be  replaced.  The  strong 
natural  odour  of  these  freshly-cut  bulbs  is  very  attractive  to  the  beetles. 
They  should  be  placed  cvit  surface  downwards  around  the  infested  stool  or 
at  intervals  between  the  infested  rows.    The  beetles  are  attracted  to  these  traps 
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during  the  night,  congregating  underneath  the  trap,  and  should  be  regularly 
collected  and  destroyed  each  morning.  The  soil  just  beneath  the  trap 
should  also  be  examined.  It  is  inadvisable,  unless  under  strict  supervision, 
to  place  the  traps  among  apparently  clean  stools,  as  otherwise  the  beetle 
may  be  attracted  to  healthy  plants. 

Where  there  is  danger  of  a  clean  plantation  becoming  infested  from  an 
adjoining  infested  one  (a  condition  previously  stated  to  have  actually 
occurred),  traps  can  be  usefully  employed  as  a  first  line  of  defence.  A 
double  row  of  traps  (the  traps  iii  one  row  arranged  opposite  the  spaces 
between  the  traps  in  the  other)  can  be  placed  between  the  two  plantations, 
but  nearer  the  infested  one,  and  examined  each  morning,  and  any  beetles 
destroyed.  It  must  be  borne  in  mind,  however,  that  with  such  a  procedure, 
rigid  supervision  of  the  traps  is  essential  so  that  all  beetles  can  be  promptly 
collected  and  destroyed. 

Natural  Enemies. 

No  natural  enemies  of  the  insect  were  found  on  the  Tweed  River,  and 
the  fact  that  the  original  home  of  the  beetle  is  unknown  makes  the  dis- 
covery of  its  true  parasites  rather  difficult.  Muir  found  no  direct  parasites 
either  in  Borneo  or  Java,  but  he  states  that  they  were  attended  by  Hydro- 
philids  and  Histerids.  The  Histerid  beetle,  Plcesvas  javanus,  was  intro- 
duced from  Java  into  Hawaii  as  a  parasite  of  an  allied  species,  the  cane 
beetle  borer  (Rhahdocnemis  ohscura).  It  failed  to  establish  itself,  how- 
ever. Jepson,  in  his  mission  to  Java  in  quest  of  the  natural  enemies  of  the 
beetle,  found  the  same  beetle  to  be  the  most  effective  parasite  of  the  banana 
beetle.  He  accordingly  in  1913  introduced  it  into  Fiji,  where  the  banana 
beetle  was  doing  considerable  damage.  Four  years  later,  however,  its 
establishment  in  Fiji  also  appears  to  be  doubtful.  Writing  in  1917,  Knowles 
states : — "  Nothing  has  been  seen  or  heard  during  the  year  of  the  predatory 
.  beetle  Plcesius  javarvas,  introduced  from  Java  in  1913,  but  there  is  no 
reason  to  suggest  any  modification  of  the  opinion  expressed  by  Mr.  Jepson 
last  year  that  this  does  not  necessarily  mean  that  the  beetle  has  died  out, 
as  it  is  not  a  very  prolific  one,  and  development  is  extremely  slow."  No 
conclusion  can,  however,  be  drawn,  and  from  the  nature  of  the  Tweed 
River  infestation  I  am  of  the  opinion  that,  if  this  predatory  beetle  can  be 
established,  it  would  be  of  some  value  in  controlling  the  banana  beetle.  As 
this  Histerid  is  predaceous  in  both  larval  and  adult  stages,  it  is  unlikely 
that  it  would  be  injurious  in  any  way  if  introduced.  Further  information 
as  to  its  habits  and  value  as  a  check  on  the  banana  beetle  is  being  con- 
sidered before  deciding  upon  its  introduction. 


Samples  of  potash  salts  obtained  from  the  water  hyacinth  (Eiohhornia 
crassipes)  that  abounds  on  the  northern  rivers  have  lately  been  submitted 
to  the  Department  for  analysis.  It  was  found  that  the  material  contains 
7*7  per  cent  of  moisture  and  36-12  per  cent  of  potash  (K2O),  the  latter 
being  present  as  chloride  and  sulphate.  At  the  current  unit- value  for 
potash,  this  fertiliser  is  worth  about  £20  15s.  per  ton. — F.  B.  Guthrie. 
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Some  Recently  Introduced  Fodder  Plants* 

Tests  on  the  South  Coast. 


R.  N.  MAKIN,  Inspector  of  Agriculture. 

Three  recently  introduced  fodder  plants  of  importance  were  tested  by  the 
Department,  in  co-openjnion  with  farmers  on  the  South  Coast,  during  the 
past  season.  These  were  Sudan  grass,  Saccaline,  and  Elephant  grass,  all 
of  which  are  liable  to  be  cut  down  by  frost. 

Sudan  Grass. 

Sudan  grass  is  raised  from  seed,  and  is  best  sown  in  drills,  so  spaced  that 
tillage  to  keep  down  weed  growth  and  to  conserve  moisture  is  possible. 
About  7  to  10  lb.  of  seed  are  required  per  acre.  The  crop  is  one  that  will 
do  well  on  good  ground  of  the  poorer  class.  Farmyard  or  artificial 
manures  should  be  applied,  and  sowing  should  not  be  made  until  danger 
of  frost  is  past.    As  a  rule,  October  planting  is  safe. 

Under  average  weather  conditions  two  cuts  for  green  feed  or  hay  may 
be  obtained  in  the  season,  the  first  generally  within  three  to  four  months 
from  time  of  sowing.  Stock  are  very  fond  of  this  crop  either  as  green 
fodder  or  as  hay  or  ohaff.  Experiments  with  this  plant  for  the  first- 
mentioned  purpose  were  conducted  with  the  following  farmers: — 

L.  B.  Garrad,  Milton. 
Geo.  Lindsay.  Daptc. 
j.  H.  Martin,  I'aaibula. 
J.  Tinibs,  Albion  Park. 

At  Milton  the  crop  was  broadcasted  and  was  outgrown  by  summer  grass, 
and  perished.  At  Dapto  the  seed  was  sown  with  the  wheat  drill,  sowing 
through  every  cup.  Germination  was  good,  but  weed  growth  was  trouble- 
some.   Only  one  cut  was  obtained.    The  soil  was  of  sandstone  formation. 

The  Albion  Park  soil  was  also  of  sandstone  formation.  On  this  plot  the 
seed  was  broadcasted,  but  owing  to  the  poor  ^owth  only  one  cut  was 
obtained.  At  Pambula  the  seed  was  sown  in  drills  2  feet  9  inches  apart, 
and  the  rows  were  kept  cultivated.  The  soil  was  of  sedimentary  character. 
Two  cuts  were  obtained. 

All  plots  were  treated  with  P7  mixture,  which  comprises  superphosphate 
and  bonedust  in  equal  quantities,  at  the  rate  of  1  cwt.  per  acre.  The  follow- 
ing yields  per  acre  were  obtained : — 


lst( 

:ut. 

2nd  Cut. 

t.      c. 

4  5 

5  11 

6  14 

<1- 
2 
1 

1 

lb. 

24 

20 

4 

t.    c.    q.    lb 
7     7     0     16 

J.  H.  Martin,  Pambula 
Geo.  Lindsay,  Dapto   ... 
J.  Timbs,  Albion  Park 

The  large  yields  at  Pambula,  where  drill-sowing  and  cultivation  were 
carried  out,  are  worthy  of  note.  Excessive  weed  growth  in  the  early  stages 
of  the  growth  of  this  grass  is  always  a  serious  deterrent  to  a  good  stand. 
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Sudan  grass  is  not  likely  to  displace  maize  or  sorghum  for  green  fodder 
purposes,  as  under  equal  conditions  it  will  not  yield  a  greater  bulk  of  fodder. 
It  is  a  useful  plant,  however,  and  under  suitable  weather  conditions  it  may 
be  made  into  a  very  superior  hay  that  is  much  relished  by  all  classes  of 
stock. 

Elephant  Orass. 

Plots  of  Elephant  grass  were  established  on  the  farms  of  the  following 
farmers : — 

J.  H.  Martin,  Pambula. 
E.  G.  Kelly.  Bega. 
h.  B.  Garrad.  Milton. 

The  plants  were  set  out  in  October,  and  were  allowed  to  attain  their  full 
growth.  The  stems  were  then  cut  and  thrown  out  to  the  stock,  which  in  all 
cases  refused  them,  the  stems  apparently  being  too  hard  and  not  sufficiently 
appetising.  A  yield  of  49  tons  18  cwt.  per  acre  was  obtained  at  Pambula. 
After  the  first  cutting  another  growth  of  stems  appeared.  These  were  cut 
when  about  2  feet  long  and  proved  more  palatable  to  the  stock. 

This  plant  might  occupy  waste  land  or  be  planted  to  stop  erosion  on  creek 
banks. 

S  ace  aline. 

A  plot  of  Saccaline  was  sown  on  Mr.  J.  H.  Martin's  farm  at  Pambula. 
It  was  planted  on  27th  August,  1919,  and  cut  1st  May,  1920,  when  a  yield 
of  36  tons  14  cwt.  of  excellent  green  fodder  was  obtained. 

The  stems  were  verj'  juicy  and  sweet,  and  were  eagerly  devoured  by  the 
dairy  stock.  This  is  a  plant  which  requires  a  longer  growing  season  than 
Planter's  Friend,  and  seems  to  stand  well  into  the  winter  months  if  not 
severely  attacked  by  red  stain  disease. 


Two  Lambings  a  Yeau. 

"How  soon  after  parturition  may  a  ewe  be  satisfactorily  bred  from?"  in- 
quired a  correspondent  recently.  It  is  only  in  occasional  instances  that  a 
ewe  will  perform  the  dual  functions  of  gestation  and  lactation  at  the  same 
time.  The  most  likely  time  to  secure  pregnancy  during  the  lactation  period 
would  be  from  about  three  weeks  to  a  month  after  parturition.  If  the 
object  were  to  regain  numbers  as  the  result  of  the  disastrous  effect  of  the 
drought,  not  very  much  good  would  accrue  from  keeping  the  rams  with  the 
ewes  all  the  time;  a  better  plan  would  be  to  aim  at  a  good  autumn  lambing, 
and  then  to  draft  off  all  ewes  that  have  missed  and  mate  them  up  again 
for  a  late  spring  or  summer  lambing.  In  order  to  avoid  prostration  through 
the  ewes  lambing  in  mid-summer,  the  first  mating  should  take  place  as  early 
in  the  spring  as  possible. — J.  Wrenford  Mathews. 


There  is  no  necessity  to  pinch  back  the  tqps  of  potatoes.  The  leaves  manu- 
facture the  starch  that  is  stored  in  the  tubers,  and  any  interference  with 
the  tops  is  therefore  liable  to  detract  from  the  yield. — A.  J.  Pinn,  Inspector 
of  Agriculture. 
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Farmers^  Experiment  Plots* 

Maize   Experiments,  1919-20. 


Uppei  North  Coast  District. 


W.  I).   KERLE,  Inspector  oi  Agriculture. 

FiKLD  experiments  with  maize  were  conducted  during  the  lOlit-^U  season 
by  the  following  farmers  in  conjunction  with  the  Department  of 
Agriculture : — 

G.  A.  Forrest.  Coraki. 

K.  W.  IlintUnarsli,  **  Wiarnga."  lU'UiiijrcH. 

K.  A.  (Jreeii.  "The  Risk."  K.vogle. 
.  (}.  I*.  Collins.  ••  Coliiidale."  Fairy  Hill.  Casino. 

E.  X.  Mackiiuioii.  Lawn-uce. 
A.  Meiizies.  North  Horrigo. 

Henry  Short.  "  Warrawee,"  iJorrijro. 

Wni.  Rariies.  "  Ileatherdeue."  South  \Voofll»urn. 

K.  Amps.  •'  (Joldshoroufih."  Camira  Creek,  (irafton. 

F.  .T.  (4il>liii.  Hurrapine.  Xanihucca  River. 
Mrs.  F.  T.  Jolmson.  Condon^.  IVeed  River. 
Chas.  Oliver,  "  Laurel  Dale,"  Casino. 

The  experiments  consisted  of  trials  with  varieties  and  with  simple  and 
compound  fertilisers.  To  provide  for  the  diversity  of  climatic  and  soil 
conditions  represented  by  the  above  centres,  an  aggregate  of  thirty  varieties 
of  maize  were  tested,  a  selection  being  made  to  suit  the  conditions  of  each 
locality. 

The  Season. 

The  season  commenced  disastrously,  the  drought  conditions  of  the  winter 
of  1919  continuing  through  the  spring  and  early  summer  and  not  breaking 
until  the  first  week  in  January.  Only  in  a  very  few  localities  was  Sep- 
tember planting  possible,  and  light  yields  invariably  resulted.  Planting 
in  October,  November,  and  early  December  was  accomplished  chiefly  after 
storms,  and  growth  was  slow  until  the  heavy  falls  in  the  new  year.  The 
season  was  exceptionally  good  from  January,  and  the  late-sown  plots  yielded 
remarkably  well.  The  trials  sown  on  26th  November  at  Mr.  Charles  Oliver's, 
Casino,  experienced  exceedingly  dry  weather  immediately  after  sowing, 
and  the  seed  germinated  so  unevenly  that  it  was  considered  advisable  to 
cut  the  crop  for  green  feed,  it  being  impossible  to  obtain  accurate  results. 
The  season  was  particularly  adverse  in  the  Richmond  and  Tweed  River 
districts,  slightly  better  in  the  Clarence,  and  still  better  in  the  Bellinger 
and  Nambucca  districts.  On  the  Dorrigo  the  spring  rains  were  below  the 
average,  but  the  drought  conditions  which  prevailed  on  the  coast  were  not 
in  evidence  on  the  plateau. 
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The  precipitation  for  the  growing  period  in  each  centre  is  shown  in  the 
following  table: — 
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:»,601 

2.1.03 

',748 

1,539 

3.324 

3.074 

1,446 

1,618 

2  453 

2.702 

Cultural  Notes  and  Comments. 

Coral-i. — The  soil  is  an  alluvial  loam  typical  of  the  Richmond  around 
Coraki,  but  lowrlying  and  liable  to  flood.  The  previous  crop  was  maize, 
and  the  soil  was  reduced  to  an  excellent  tilth  with  one  ploughing,  two  disc 
harrowings,  and  one  tine  harrowing. 

The  seed,  Improved  Yellow  Dent,  was  planted  3  inches  deep  to  ensure 
it  being  in  a  moist  seed-bed  and  because  of  the  drought  conditions  prevail- 
ing at  sowing.  The  germination  of  the  plots  was  most  satisfactory.  The 
growth  to  the  end  of  December  was  slow,  but  with  the  continuous  rain  in 
January  and  February  it  became  exceedingly  luxuriant,  and  the  subsequent 
yields  of  grain  were  very  high.  The  results  obtained  were  so  erratic  that 
they  form  no  useful  guide  as  to  the  best  fertiliser  for  maize  in  the  district. 
Irregularities  in  the  soil  which  were  not  markedly  apparent  at  the  time  of 
planting  were  so  accentuated  by  the  season  that  the  results  cannot  be 
regarded  as  reliable. 

Bellingen. — The  site  of  these  experiments  was  a  fertile  alluvial  loam 
typical  of  the  best  lands  of  the  Bellinger  River.  It  has  been  growing  maize 
continuously  for  forty  years  without  the  use  of  fertilisers  of  any  kind.  It 
was  ploughed  on  27th  October,  harrowed,  rolled,  and  cross-harrowed  on"*29th 
October,  reploughed  on  24th  November,  twice  harrowed,  drilled,  and 
planted  on  8th  December.  The  soil  was  moist  and  in  excellent  condition, 
and  the  plots  germinated  excellently,  and  made  very  satisfactory  progress, 
eventually  yielding  remarkably  well.  The  crop  was  cultivated  with  the 
Planet  Jr.  on  22nd  December  and  10th  January,  hilled  and  middled  on  12th 
January,  and  harvested  on  19th  to  23rd  July.    The  yields,  it  will  be  noted. 
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show  a  gradual  increase  with  fertilisers,  P7,  with  a  yield  of  107  bushels, 
being  22  bushels  per  acre  better  than  the  unmanured  plot.  Payable  increases 
were  obtained  from  all  fertilisers  except  ground  limestone. 

This  experiment  is  of  particular  interest  in  respect  of  many  of  our  rich 
maize  lands  that  have  been  growing  maize  continuously  without  artificial 
fertilisers  for  many  years.  It  demonstrates  that,  although  the  depletion  of 
fertility  is  so  slow  that  it  may  take  years  before  maize  cannot  be  profitably 
grown,  the  application  of  artificial  fertilisers  results  in  substantially  in- 
creased yields  and  less  depletion  of  the  soil's  fertility. 


\ 

Maizk  Variet}'  Trials. 

a; 

t        m        C 

1 

,- 

.  Gihlin, 
Burrapin 

'in.  Banie 

South 

VVoodlnir 

4 

<a5 

ft.-' 

-5 

^ 

^ 

fit: 

'    a-: 

a 

b. 

s 

Date  sown. 

4th  Dec, 

30th  Oct., 

IfethNov., 

'22iid  Nov. 

16th  Jan., 

25th  Nov., 

ISthOot., 

1910. 

1919. 

1U19. 

1919. 

1920. 

1919. 

1919. 

bushels. 

bushels. 

liushels. 

bushels 

bushels. 

bushels. 

bushels. 

Improved  Yellow  Dent 

67i 

81 

85  i 

40i 

Golden  Superb 

64 

36 

29 

52i 

Yellow  Hogan 

63i 

25 

Learning            ...          

63 

41 

86 

SO 

58 

.34 

63 

Golden  Nugget             

oS^ 

68 

27 

63i 

35 

61 

White-cap  Horsetooth 

57A 

78 

83 

41 

Narrow  Hogan 

56" 

79i 

m 

Kansas  Sunflower        

53J 

Red  Hogan 

52i 

77 

•  •  h 

Early  Clarence... 

4S 

Hickory  King 

^'\ 

■Hi 

28^ 

(53 

45 

49 

Yellow  Mastodon         

46  i 

49 

37 

•jy 

21 

Gold  Standard  Learning 

•l-'i 

76i 

31 

Eureka 

41 

31 

Golden  King     ... 

39i 

.  .■ 

Early  Yellow  Dent     

" 

53 

26 

23 

Sihermine  (Manning  River)... 

... 

50 

43 

Goldmine 

37i 

Golden  Glow     ... 

... 

37 

32 

Golden  Beauty... 

34 

Leggett's  Pride            

33i 

25 

25 

Silvermine  (Yanco)     

31i 

29 

U.  S.  133           

31 

30 

Giant  White     

7i'i 

36i 

38  i 

Boone  County  White 

44 

Small  Hogan     ...           

61 

eoi 

Large  Macleay  Yellow 

49 

Canada  Early  Flint 

... 

... 

39 

King  of  the  Earlies     

'" 

41 

Silver  King       

28 

Lawrence. — The  experiments  were  sown  on  a  clay  loam  soil  of  medium 
fertility.  The  previous  crop,  oats  and  vetches,  was  fed  to  stock  and  then 
allowed  to  grow  a  foot  high  and  ploughed  under.  The  first  ploughing  was 
on  20th  September,  and  the  second  on  10th  December.  The  ground  was 
left  in  its  rough  state  until  heavy  rain  fell  on  28th  December,  when  it  was 
harrowed  as  soon  as  it  was  dry  enough  and  planted  on  3rd  January.     The 
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growth  of  stalk  was  exceptionally  luxuriant,  the  season  being  particularly 
favourable  to  late-sown  maize.  The  moist  weather  and  excessive  growth 
caused  lodging,  and  the  percentage  of  damaged  maize  was  fairly  high.  The 
plots  were  scuffled  on  12th  and  22nd  January,  hilled  on  31st  January,  and 
middled  on  3rd  February.  The  results  are  consistent  with  trials  sown  on 
the  same  d*te  the  previous  season. 


Maizh 

Fertiliser 

Trials. 

R.W. 

Geo 

E.  N. 

A.  Menzies, 

O.  P. 

B.  Amps, 

E.  A.  Green, 

Hindmarsh, 

Forrest, 

Mackinnon, 

North 

Collins, 

Camira 

The  Bisk, 

Bellingen. 

Coraki. 

Lawrence. 

Dorrigo. 
10th  Oct., 

Casino. 

Creek. 

Kyosfle. 

Date  sown. 

8th  Dec., 

27th  Nov., 

8rd  Jan., 

16th  Jan. , 

22nd  Nov., 

18th  Nov., 

1919. 

1919. 

1920. 

1919. 

IM2(). 

1919. 

1919. 

Improvml 

Improved 
Yellow 

Improve  J 

Improved 

Hickory 
King. 

Improved 

Variety  sown. 

Yellow 

Yellow 

Learning. 

Yellow 

Yellow 

Dent. 

Dent. 

Dent. 

Dent. 

Dent. 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

per  acre. 

per  acre. 

per  acre. 

per  acre. 

per  acre. 

per  acre. 

per  acre. 

P7,  2  cwt  per  acre 

107 

79J 

101 

54i 

79J 

30 

68    , 

P8,2    „ 

99  It 

96 

02i 

50 

8S 

36i 

71 

Superphosphate,  2  cwt. 

per  acre 

ash 

72 
86 

98f 

53} 

80 

34 

72 

M6,  14  cwt.  per  acre 

m 

961 

521 

794 

•20i 

70 

Blood  and  Iioue,    2  cwt. 

per  acre 

93 

109 

92 

88J 

31 

73 

Superphosphate,   1  cwt. 

per  acre 

9«i 

06  i 

9U 

63 

984 

m 

m 

Ground    limestone,     10 

cwt  per  acre 

.SSJ 

52 

No  manure 

85 

94} 

88J 

51 

85J 

104 

774 

Approximate      cost     of 

&      8.    d. 

£,    8.  d. 

£    B.  d. 

&     8.    d. 

&    s.  d. 

£    a.  d. 

applying     best    fer- 

tiliser   

1     1    0 

■13    0 

0  19    3 

1     2    0 

0    9    0 

12    0 

Increase  overunmanured 

£    8.  d. 

£    s.  d. 

£    s.  d. 

£    8.  d 

£    8.  d. 

£    8.  d. 

at  88.  per  bushel 

7  15    0 

4  15    0 

3  18    9 

0    6    0 

4  15    0 

8  18    0 

Nil. 

The  fertiliser  mixtures  were  made  up  as  follows :  — 

P7  =  Equal  parts  superphosphate  and  bonedust. 
-  P8  =  Equal  parts  superphosphate  and  blood  and  bone. 
M5  =  Two  parts  superphosphate  and  one  sulphate  of  ammonia. 

North  Domgo. — The  soil  is  red  volcanic,  of  porous  nature,  and  typical 
of  the  best  land  on  the  plateau.  It  was  reduced  to  an  excellent  tilth  by 
two  ploughings  and  harrowings,  and  was  sown  on  10th  October.  After- 
cultivation  consisted  of  scuffling  on  1st  November  and  2nd  December.  The 
soil  was  moist  at  sowing  time,  and  the  germination  excellent.  The  growth 
of  the  plots  was  most  satisfactory,  and  the  unmanured  plot  seemed  very 
backward  right  from  the  commencement.  It  was  thought  that  the  dif- 
ferences in  yield  would  be  greater  than  they  actually  proved  to  be,  the 
biggest  increase  being  only  3J  bushels  with  2  cwt.  of  P7  to'the  acre,  and 
the  plots  generally  showed  very  little  difference  as  a  result  of  manurial 
treatment.  In  previous  years  the  results  liave  been  more  marked,  and 
further  trials  will  show  whether  the  high  cost  of  applying  fertiliser  to 
Dorrigo  soils  (owing  to  its  isolation)  is  warranted. 

"  The  Rish,"  Kyogle. — The  experiments  in  this  centre  were  conducted  on 
deep,  rich,  black  alluvial  loam  that  is  particularly  adapted  for  maize 
growing.     The  season  was  not  so  severe  as  on  the  rest  of  the  ilichmond. 
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and  some  excellent  yields  were  obtained  in  the  district.  The  sowing  was 
made  on  18th  November.  The  previous  croi)  was  maize,  the  stalks  of  which 
were  raked  up  and  burnt,  and  the  ground  ploughed  twice  at  intervals  of 
two  months  to  prepare  it  for  sowing. 

Results  were  very  uniform,  no  increase  resulting  from  use  of  artificial  fer- 
tilisers. It  was  hardly  to  be  expected  that  manures  would  be  of  benefit 
in  this  locality,  the  soil  being  among  the  richest  in  the  State,  and  prac- 
tically only  newly  cultivated.  In  the  variety  trial  Leaming  and  Improved 
Yellow  Dent  again  proved  the  highest  yielders.  Red  Hogan,  which  always 
does  well  in  this  locality,  proved  inferior  to  those  varieties,  and  was  also 
defeated  by  Yellow  Red  Hogan  and  White-cap  Horsetooth. 

Fairy  Hill,  Casino. — The  trials  were  sown  on  16th  January  on  a  dark 
volcanic  loam  which  had  been  ploughed  twice  and  harrowed  several  times 
in  preparation  for  sowing.  The  after-cultivation  consisted  of  two  work- 
ings with  the  disc-hiller.  All  the  varieties  were  slightly  affected  with  leaf 
blight.  Hickory  King  and  Small  Hogan  being  particularly  bad.  The  yields 
were  remarkably  good  for  such  a  late  sowing.  Several  of  the  varieties  were 
late  season  ones,  which  did  not  fully  develop  before  winter,  and  gave  much 
reduced  yields-  in  consequence.  Improved  Yellow  Dent  and  White-cap 
Horsetooth  gave  by  far  the  best  results,  while  Learning,  which  usually  gives 
excellent  results,  gave  a  poor  return  owing  chiefly  to  poor  germination. 

Sovfth  Woodhurn. — The  soil  here  is  a  light  grey  sand  of  low  fertility,  but 
typical  of  a  large  area  in  the  locality.  The  experiment  consisted  of  a 
trial  of  varieties  which  were  fertilised  with  P7  at  2  cwt.  per  acre.  Very 
early  varieties  were  tested,  and  the  yields  obtained  were  high  for  this 
centre.  The  ground  was  in  good  tilth,  and  the-  germination  was  very 
satisfactory.  The  varieties  recently  imported  from  the  United  States 
(Golden  Glow,  U.S.  133,  and  Golden  Superb)  yielded  very  well,  but  were 
easily  out-yielded  by  Early  Yellow  Dent  and  Manning  River  Silvcrmine, 
which,  considering  the  low  (luality  of  the  soil,  gave  very  creditalile  results. 
The  climate  and  soil  of  the  locality  favours  early  maturing  varieties,  and 
in  this  particular  it  was  noted  that  U.S.  133  matured  in  three  months. 
Golden  Glow  a  week  later,  and  Early  Yellow  Dent  three  weeks  later  still. 
It  will  be  interesting  to  observe  whether  in  subsequent  trials  any  of  the 
varieties  mentioned  above. will  supplant  Leaming  and  Hickory  King,  which 
have  consistently  held  the  premier  positions  in  previous  variety  trials  in 
this  locality. 

Burrapine. — The  alluvial  fiats  of  Upper  Taylor's  Arm  are  only  small  in 
area,  but  they  are  of  high  fertility.  The  trials  conducted  at  Burrapine  were 
sown  on  a  typical  flat  on  4th  and  5th  December.  The  soil  was  in  good  condi- 
tion, being  once  ploughed  and  harrowed,  after  a  winter  fodder  crop  of 
Avheat  and  oats,  which  was  taken  off  in  October.  The  gevmi  nation  was 
excellent,  a  fall  of  201  points  a  few  days  before  planting  making  it  very 
moist  at  seeding  time.  Leaf  blight  was  very  severe  ■  on  Eureka,  Yellow 
Mastodon,  Gold  Standard  Leaming.  and  Early  Clarence,  absent  on  Improved 
Yellow  Dent,  Golden  Superb,  and  Yellow  Hogan,  and  only  slight  on  the 
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remaining  varieties.  A  very  severe  wind  and  rainstorm  during  the  first 
week  in  April  played  havoc  with  the  plots,  causing  severe  lodging,  and 
considerable  loss  from  moulding,  etc. 

This  is  the  first  trial  of  varieties  in  this  centre,  and  it  is  interesting  to 
note  the  success  of  Improved  Yellow  Dent,  the  variety  which  seems  so  suited 
to  the  coast  generally,  and  particularly  on  alluvial  river  flats  such  as  this. 
Golden  Superb,  which  was  only  9  feet  in  height,  and  by  far  the  shortest 
of  all,  gave  the  second  highest  yield.  Learning  and  Yellow  Hogan  also 
yielded  well,  and  will  be  watched  with  interest  in  succeeding  trials.  It  is 
likely  that  resistance  to  leaf  blight  will  be  the  deciding  factor  in  this 
centre,  where  the  disease  is  normally  very  prevalent. 

Camdra  Creek. — The  soil  at  this  centre  is  a  sand  of  poor  quality,  on 
which  maize  growing  without  fertilisers  is  not  successful.  A  trial  of 
varieties  suited  to  poor  laud  was  sown  and  fertilised  with  P7  at  1^  cwt. 
per  acre.  The  ground  was  ploughed  early  iu  the  winter  and  allowed  to 
remain  without  further  cultivation  tmtil  17th  November,  when  it  was  cross- 
ploughed  and  harrowed  twice,  sowing  taking  place  on  22nd  November. 
The  plots  germinated  well.  In  the  fertiliser  trial  with  Hickory  King  the  dif- 
ference between  the  two  unnianured  plots  and  those  that  had  been  fertilised 
was  remarkable.  Accordinij  to  field  notes  taken  on  17th  February,  the  plot 
fertilised  with  P8. appeared  to  be  the  best,  showing  an  excellent  colour  and 
a  height  of  8  feet.  The  other  fertilised  plots  ranged  from  7  feet  to  7  feet 
6  inches  in  height,  while  the  unmanured  were  only  3  feet  6  inches  high  with 
very  few  ears  setting.  The  ultimate  yields  of  grain  showed  an  increase  of 
25  bushels  per  acre  for  PS  over  the  unmanured  plots,  and  very  substantial 
increases  with  all  fertilisers,  the  worst,  M5,  showing  an  increase  of  10 
bushels.  This  is  not  to  be  wondered  at,  the  soil  being  of  poor  quality;  it 
demonstrates  clearly  that  payable  crops  can  be  obtained  on  such  soils  with 
the  addition  of  fertilisers. 

It  is  interesting  to  note  the  behaviour  of  varieties.     Hickory  King  and 
Leaming  have  always  given  the  best  results,  but  it  appears  that  Yellow  ^ 
Mastodon  and  Gold   Standard  Leaming,  which  have  not  been  tried  pre- 
viously,, are  likely  to  rival  them  in  yield. 

Condong. — The  experiment  was  sown  on  25th  November  in  a  heavy  black 
loam  which  was  originally  swamp  land,  and  of  which  there  is  a  considerable 
area  behind  the  alluvial  banks  of  the  Tweed  River.  The  usual  preparation 
was  given  for  sowing,  and  the  seed  was  dropped  by  hand  in  drills  4  feet 
apart.  The  germination  was  excellent,  and  the  after-cultivation  consisted 
of  two  scufflings  in  December  and  hilling  on  15th  March. 

The  rainfall  was  excessive  from  January,  and  the  ground  being  low-lying, 
the  crop  suffered  from  a  surfeit  of  moisture,  which  lowered  the  yields  con- 
siderably. The  results  were  in  favour  of  the  white  varieties,  Hickory  King 
and  Boone  County  White  apparently  being  the  most  suitable.  This,  how- 
ever, being  the  first  series  of  experiments  in  this  centre,  definite  conclusions 
cannot  be  drawn  until  an  accumulation  of  evidence  is  available. 

Dorrigo. — A  site  typical  of  the  volcanic  soil  of  the  plateau  was  sown 
with  sixteen  very  early  varieties  on  17th  October,   1918,   in  drills  4  feet 
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6  inches  apart.  The  previous  crop  was  maize,  and  the  soil  was  ploughed 
once  only  in  preparation  for  the  trial.  The  seed  was  sown  by  hand,  three 
grains  every  2  feet  6  inches,  and  no  fertiliser  was  employed.  The  season 
being  a  remarkably  good  one,  the  growth  was  very  good  and  the  yields 
slightly  above  normal.  Leaf  blight  made  its  appearance,  being  particularly 
severe  on  Silver  King,  Yanco  Silvermine,  and  Early  Yellow  Dent,  as 
reflected  in  the  yields  of  grain.  Golden  Superb,  which  occupied  first  place 
in  last  season's  trial,  was  defeated  by  three  others.  Leaming,  which  last 
season  occupied  second  place,  gave  the  highest  yield,  and  appears  to  be 
the  most  consistent  variety.  .  Its  most  serious  rival  on  the  plateau  will  most 
likely  be  Small  Bed  Hogan,  which  occupied  third  place  and  gave  an 
excellent  yield  in  a  pure  seed  plot  of  three  or  four  acres.  The  yield  of  61 
bushels  obtained  from  Golden  Nugget  was  unexpected,  and  although  later 
than  Leaming,  it  may  prove  adapted  to  the  soil  and  climate,  its  resistance 
to  leaf  blight  being  in  its  favour. 


Melilotus  spp.  AS  a  Green  Manure  Crop. 

Melilotus  alba  (Bokhara  clover)  is  being  grown  at  many  of  our  experiment 
farms,  and  does  fairly  well  everywhere,  but  particularly  so  at  Glen  Innes. 
In  my  opinion  it  is  the  best  aU-round  legume  yet  tried  at  Glen  Innes,  and  I 
consider  it  would  do  splendidly  as  a  green  manure  crop  in  the  orchard 
there.  It  is  a  biennial,  however,  and  makes  its  best  growth  during  the 
second  year,  so  that  it  is  most  suitable  for  young  orchards  where  little  inter- 
ference with  the  trees  is  necessary. 

I  would  not  recommend  Melilotus  indica  (Hexham  Scent)  to  be  grown 
anywhere  for  this  purpose,  as  it  is  not  a  good  fodder  plant,  and  owing  to 
the  rapid  manner  in  which  it  spreads,  particularly  in  lucerne  fields,  is 
likely  to  become  a  pest.  Field  peas  are  better  than  Hexham  Scent  as  a 
green  manure  crop. — E.   Break  well,  Agrostologist. 


The  Eraiucation  of  Weeds. 

Losses  of  stock  from  time  to  time  in  the  MusweUbrook,  Scone,  and  Dennian 
districts,  have  directed  the  attention  of  pastoralists  to  the  plant  familiar 
to  many  of  them  as  the  poison  tulip  (Homeria  collina) — a  weed  with  known 
toxic  properties — but  efforts  at  eradication  have  been  somewhat  isolated  and 
intermittent.  Becent  losses  have  again  given  it  some  importance,  and  the 
Upper  Hunter  and  MusweUbrook  Shire  Councils  have  proclaimed  the  plant 
a  noxious  weed  within  their  boundaries,  and  have  intimated  their  intention 
to  compel  its  eradication. 

The  action  is  in  the  right  direction.  Mere  proclamation  of  a  weed  will 
be  of  little  value.  Enforcement  of  eradication,  though  often  regarded  as  a 
hardship,  is  really  in  the  interests  of  all  stock-owners  in  any  district  where 
a  poisonous  weed  is  permitted  to  get  a  footing. — The  Veterinary  Officers  of 
the  Stock  Branch. 
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Pure-seed  Growers  Kecommended  by  the  Department. 

The  following  list  of  growers  of  pure  seed  oi  different  varieties  of  farm 
crops  is  compiled  to  indicate  to  farmers  where  pure  seed  is  at  present 
available.  The  list  is  compiled  on  recommendations  made  after  an 
inspection  by  a  field  oflBcer  of  the  Department. 

Maize  : — 

...     A.  Soinmerlad,  Hillcrest,  Tenterfield. 

/Manager,  Experiment  Farm,  Glen  Innes. 
■■■  \  J.  S.  R.  Crawford,  Emu  Swamp,  Orange. 
...     Manager,  Experiment  Faim,  Yanco. 


Silver  King  (ungraded)   ... 

Early  Yellow  Dent 

Silvermine 

Small  Red  Hogan 

Craig  Mitchell  (ungraded) 
Boone  County  White 

Golden  Beauty      

Learning 

Golden  Nugget      

Early  Clarence      

Giant  or  Manning  White 
Improved  Yellow  Dent   ... 
Red  Hogan 

€frdm  Sorghumx  : — 
Feterita 

Sweet  or  Saccharine  Sorghums  : — 
Saccaline 

Or <M  fie  8  : — 

Paspalum 

Sudan  Grass 
Elephant  Oraan  (roots  or  cuttings) 


H.  Short,  Dorrigo. 

W,  D.  K.  Humphries,  Muswellbrook. 

J.  Chittick,  Kangaroo  Valley. 

R.  Richardson,  Mondrook,  Tinonee. 

Manager,  Experiment  Farm,  Grafton. 

J.  W.  Smith,  Wauchoi>e. 

F.  T.  Dowling,  Tumut. 

A.  McM.  Singleton,  Henley,  Sydney. 

Manager,  Experiment  Farm,  Grafton. 

Principal, HawkesburyA.College.Richmond. 

W.  W.  Hoeking,  Farm  778,  Leeton. 
Manager,  F^xperiment  Farm,  Lismore. 

Manager,  Experiment  Farm,  Lismore. 
Manager,  Experiment  Farm,  Berry. 
W.  W.  Hosking,  Farm  778,  Leeton. 

Principal,  Hawkesbury  A. College,Richmond 
Manager,  Experiment  Farm,  Grafton. 
Manager,  Experiment  Farm,  Lismore. 
Manager,  Experiment  Farm,  Yanco. 

Principal,Hawkesbury  A. College,  Richmond. 

J.  H-  Shearman,  Fnllerton  Cove,  Stockton, 
via  Newcastle. 
Bokhara  or  Sweet  Clover  ...     A.  Sommerlad,  Hillcrest,  Tenterfield. 

Growers  of  pure  seed  of  any  variety  of  farm  crop  who  wish  to  be  included 
in  this  list  should  comiuunicate  with  the  Under  SecretH.ry,  Department  of 
Agriculture,  Sydney. 

It  is  especially  desired  to  locate  reliable  sources  of  seed  of  Thew,  Huguenot, 
Firbank,  and  Florence  wheats,  Sunrise,  Ruakura,  and  Guyra  oats,  and  Cape 
and  Skinless  barleys,  the  demand  for  seed  of  which  for  coa-stal  green  fodder 
far  exceeds  the  visible  supply. 


Kikuyu  Oraan  (roots) , 

Clovers : — 

Shearman's  Clover  (roots) 


'*  Tegetable  Growing  in  New  South  Wales." 

A  BOOK  of  137  pages  with  the  above  title  is  in  the  press,  and  should  be 
available  shortly.  It  is  intended  to  be  of  use  to  small  market  gardfnersi 
and  suburban  residents,  covering  the  propagation  and  cultivation  of  a  large 
number  of  popular  vegetables,  and  dealing  very  thoroughly  with  diseases 
and  pests  and  their  control.  Price,  2s.  6d.,  postage  twopence  extra  ;  obtain- 
able from  the  Government  Printer,  Sydney. 
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Diseases  of  Bees  in  New  South  Wales^ 


W.  A.  CiOODACRE,  Senior  Apiary  Inspector. 

Modern  methods  of  hive  maiiageiueut  allow  of  the  observation  of  the  bees, 
and  have  made  it  possible  for  the  scientist  and  practical  apiarist  to  investi- 
gate disease.  A  great  deal  of  work  of  vital  importance  to  bee-farmers  has 
thns  been  carried  out,  so  that  even  the  beginner  can  enter  the  business  to- 
day with  some  assurance  that  if  he  is  observant  and  uses  up-to-date  methods 
of  management  the  risk  that  he  will  be  put  out  of  the  business  by  disease  is 
small.  A  habit  of  observation,  use  of  modern  material,  and  a  determination 
to  keep  in  line  with  the  latest  methods  of  management  will  go  far  to  prevent 
outbreak  and  spread  of  disease,  and  although  there  will  certainly  be  times 
when  the  most  competent  apiarist  will  have  his  colonies  affected  with 
some  trouble,  he  will  at  least  have  the  satisfaction  of  knowing  that  he  can 
usually  trace  it  to  an  outside  source.  Principally  such  trouble  will  be  brood 
disease,  for  this  is  easily  passed  on  from  a  careless  or  incompetent  bee- 
keeping neighbour.  Where  such  a  cause  is  suspected,  the  interested  apiarist 
should  report  the  matter  to  the  Department  of  Agriculture  at  once,  when 
inspection  will  be  made  of  the  locality. 

Kvery  bee-farmer  should  be  thoroughly  acquainted  with  the  symptoms  of 
all  serious  diseases  of  bees.  The  beginner  at  times  tinds  suspicious  matter 
giving  the  idea  that  disease  is  pri'sent  and  it  is  always  wise  tn  take  the 
|)recautions  necessary  to  prevent  the  spread  of  disease  where  there  is  any 
iiuspieion  of  its  presence.  This  done,  a  scientific  diagnosis  of  any  trouble 
should  be  obtained  by  forwarding  a  sample  of  doubtful  nu\tter  to  the 
Department  for  biological  examination.  The  subject  of  forwarding  samples 
of  brood  and  bees  will  be  dealt  with  later. 

The  diseases  that  aifect  colonies  of  bees  are  of  two  forms — those  that 
iiffect  the  brood  and  those  that  affect  the  adult  bee.  Definite  diagnoses  and 
sound  and  practical  recommendations  for  treatment  of  the  firstmentioned 
have  been  made  by  various  investigators;  but,  although  considerable  atten- 
tion has  been "  given  to  the  diseases  of  the  adult  bee,  equally  definite 
diagnoses  has  not  yet  been  found  possible,  and  the  matter  of  their  treatment 
is  still  somewhat  obscure.  If  care  is  taken,  however,  and  the  treatment 
advocated  is  given,  serious  losses  can  usually  be  avoided.  Most  apiarists 
have  some  trouble  with  adult  Ijee  disease,  but  it  rarely,  if  ever,  comes  in  the 
form  of  a  serious  epidemic. 

American  Foul  Brood  {Bacillus  larvce). 
The  name  "foul  brood"  is  in  itself  expressive.  In  this  disease  the  brood, 
when  in  an  advanced  stage,  has  a  foul  or  offensive  odour:  the  prefix 
*'  American  "  is  to  distinguish  it  from  other  foul  brood.  The  cause  of  the 
disease  is  the  organism  Bacilhis  larvce,  which  finds  suitable  media  in  which, 
to  thrive  in  bee  larvae.    When  it  is  recognised  that  thousands  of  spores  from 
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whichi  the  organism  is  produced  are  in  a  minute  particle  of  diseased  matter 
and  that  the  disease  is  contagious,  the  reader  will  appreciate  the  necessity 
of  prompt  and  correct  treatment  of  affected  colonies.  It  should  be  remem- 
bered, too,  that  the  spores  of  Bacillus  larvce  can  remain  inactive  in  honey 
and,  under  certain  conditions,  about  hive  material.  The  treatment  presently 
to  be  described  provides  for  the  elimination  of  all  contagious  matter. 

All  beginners  should  endeavour  to  obtain  a  thorough  knowledge  of  the 
apperfrance  of  the  brood  and  brood  combs  of  healthy  brood  nests.  This  will 
enable  prompt  detection  of  symptoms  of  disease.  If  foul  brood  is  present 
in  other  apiaries  in  the  locality,  particular  care  should  be  taken,  even  if  the 
disease  cannot  be  discovered  in  one's  own.  The  chief  characteristic  of  the 
disease  is  the  ropiness  of  the  diseased  matter,  and  when  suspicious  matter 
is  found  it  should  always  be  thoroughly  tested  for  ropiness  as  described  and 
illustrated  later.  If  the  "disease  is  in  an  advanced  stage  an  offensive  glue- 
pot  odour  will  invariably  be. noticed.  Dull  and  perforated  cappings  on  the 
brood  are  signs  significant  of  this  disease,  and  immediately  call  for  further 
investigation.  It  is  specially  noticeable  that  the  majority  of  larva?  attacked 
by  this  disease  die  after  being  sealed  in  the  cells. 

Symptoms. 

(1)  Discolonred,  Sunken,  and  Perforated  Cappings  on  the  Brood. — These 
three  suspicious  signs  are  considered  together  to  save  confusion  and  perhaps 
wrongful  suspicion.  Examination  of  a  comb  containing  brood  affected  with 
American  foul  brood  wiU  show  that  the  cappings  on  the  cells  containing  the 
remains  of  the  larvae  killed  with  the  disease  are  sunken  a  little — in  healthy 
brood  they  would  be  slightly  convex  in  shape — the  colour  of  the  sunken  cap- 
pings is  darker  in  appearance  than  the  healthy  brood  cappings  and  a  large 
percentage  have  a  small  jagged  puncture,  probably  torn  in  by  the  bees  in 
their  desire  to  investigate  the  abnormal  condition.  An  apiarist  with  experi- 
ence vt-ill  detect  the  suspicious  cappings  in  a  comb  which  contains  only  a  few 
diseased  larvae;  the  beginner  will  not  be  so  keen,  but  if  care  is  taken  the 
suspicious  signs  may  be  detected  at  a  fairly  early  stage.  When  the  signs 
mentioned  are  found,  the  cappings  of  some  of  the  suspected  cells  should  be 
removed  so  that  the  more  conclusive  tests  can  be  carried  out.  The  healthy 
condition  of  what  is  known  as  "  bare-headed  brood  "  should  not  be  mistaken 
for  a  suspicious  sign;  the  cappings  on  the  brood  in  this  case  are  apparently 
sunken  and  perforated — not  jagged — but  the  immature  bee  is  sound  and 
white. 

(2)  Discoloured  Larvae. — Larvae  in  a  healthy  state  are  pearly  white,  but 
when  killed  with  foul  brood  their  colour  turns  to  coffee  brown,  and  they 
become  shrunken  and  out  of  shape  and  lie  on  the  bottom  side  of  the  cell. 

(3)  Ropiness  of  the  Diseased  Matter. — The  test  for  ropiness  (or  stringy 
characteristic)  is  considered  conclusive.  If  the  diseased  remains  of 
larvae  killed  with  foul  brood  are  stirred  in  the  cell  with  a  fine-trimmed 
splinter  of  wood  or  piece  of  dry  grass  stalk  and  the  instrument  is  withdrawn 
slowly,  it  will  be  found  that  portion  of  the  diseased  matter  will  adhere  to  it 
and  "  rope  out "  from  4  to  2  inches,  as  saliva  would.   Test  for  ropiness  should 
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American  Foul  Brood. 


a.b.f.  normal  si'ali'cl  cells:  cj.  >iiiiki-ii  ciippinjis,  showinu  i)orfor:itioii;  fi.  sunken 

Ciippini;,  not  ij.-rforiit.-.l ;  li.l.ni.ii.ii.r.  Urvu-  iiirrclrd  by  iIIamsi' :  r.i.p.g.  scales 

fitrni'il  fioin  driid-ilown  larviis  <'■"■  I'UI':'"  alfcclcil  Ity  disease. 

Twice  natural  size. 


The   Ropincss  of  American  Foul  Brood. 
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American  Foul  Brood  Comb,  showing  irregular  patches 
of   sunken  cappings  and   scales. 

The  position  of  tlio  comb  indicates  tlie  best  way  !<■ 
view  the  scales. 

[lltii^lraiions  after  7Va'ii/)«.l 
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European  Foul  Brood. 

Portion  of  comb,  showing  effect  of  European  foul  brood  upon  the  larvaj :  A,  J,  K,  normal 
sealed  cells ;  B,  C,  D,  E,  O,  I,  L,  M,  P,  Q,  larxai  affected  by  disease  ;  R,  normal  larva  at  age 
attaclced  by  disease;  F,  H,  N,  O,  dried-down  larvae  or  scales.— From  F.  B.  975,  U.S.  Department 
of  Agriculture. 


The  Treatment  of  American  Foul  Brood. 

1.  A  diseased  hive  removed  from  the  stand. 

2.  A  new  hive  placed  on  the  stand,  and  sheet  of  paper  adjusted. 

3.  Carrying  box  with  bag  cover. 

4.  Smoker  and  home-made  brush. 
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be  made  from  a  number  of  diseased  larvae,  and  if  there  is  any  suspicion  of 
disease  the  apiarist  should  at  once  take  steps  necessary  to  prevent  its  spread, 
and  then  forward  a  sample  of  the  brood  to  the  Department  of  Agriculture 
for  examination. 

(4)  Offensive  Glue-pot  OdQur.—This,  odour  is  very  easily  noticed  when 
foul  brood  is  in  an  advanced  stage;  otherwise,  it  can  rarelj'  be  noticed. 
Bee-farmers  should  not,  therefore,  entirely  depend  upon  the  odour  as  a 
means  to  diagnosis,  but  should  study  all  the  symptoms,  so  that  the  disease 
may  be  detected  before  it  reaches  the  advanced  stage, 

(5)  Dried  Scales  of  American  Foul  brood. — It  will  almost  invariably  be 
found  that  where  bees  occupy  a  diseased  hive  the  previously  mentioned 
symptoms  will  he  present;  but  where  colonies  have  died  out  from  the  effects 
of  the  disease,  the  remains  of  all  dead  larvae  will  dry  into  scales  on  the 
bottom  side  of  the  cells.    The^  dark-coloured  scales  can  be  detected  if  an 
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The  Government  Apiary  at  Wauchope. 

infected  comb  is  so  held  that  light  shines  down  the  cells.  To  avoid  the  risk 
of  having  contagious  matter  such  as  combs  that  contain  foul  brood  in  this 
stage,  beginners  especially  should  attend  to  and  immediately  examine  any 
hive  that  bees  have  deserted,  or  where  bees  have  died  out.  Extreme,  care 
should  also  be  taken  to  see  that  any  suspicious  material  and  any  purchased 
material  coming  from  an  unknown  source  is  thoroughly  disinfected  by 
boiling. 

If  the  apiarist  is  observant  and  takes  notice  of  the  foregoing  symptoms, 
any  chance  of  confusing  the  disease  with  such  conditions  as  chilled,  starved, 
or  over-heated  brood  should  be  practically  eliminated.  In  the  three  conditions 
mentioned  the  dead' larvae  are  not  diseased,  and  are  usually  of  a  dark-grey 
colour.  Neither  is  the  ropy  characteristic  present,  and  although  there  may 
in  severe  cases  be  a  sour  smell  from  the  dead  matter,  the  odour  is  not  of  the 
offensive  glue-i>ot  type. 
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To  Prevent  the  Spread  of  Disease. 

When  foul  brood  is  found  in  a  hive  the  entrance  should  be  immediately 
contracted  in  such  a  way  that  only  a  few  bees  can  pass  out  at  one  time. 
Any  other  cracks  about  the  hive  should  be  securely  blocked  up. 

Honey  from  diseased  hives  is  the  chief  source  from  which  infection  is 
.spread;  if,  therefore,  extreme  care  is  exercised  to  prevent  robbery  from 
any  diseased  hive,  the  infection  can,  with  "care,  in  many  eases  be  kept 
from  spreading.  Such  care  will  include  the  disinfecting  of  the  operator's 
hands  and  any  implements  used  in  the  examination  of  infected  hives,  and 
the  keen  inspection  of  any  combs  interchanged  with  those  of  other  colonies. 

Treatment. 

So  far  as  is  known,  it  has  never  once  been  recorded  that  a  colony  infected 
with  American  foul  brood  has  been  freed  from  the  disease  without  treat- 
ment. Where  infection  is  sligbt  it  may  take  it  considerable  time  to  destroy 
the  colony,  but  this  it  is  sure  to  do  eventually  if  treatment  is  not  applied. 
Moreover,  the  infected  colony  is  a  constant  menace  (especially  when  the 
disease  becomes  advanced)  to  healthy  stocks  in  the  locality. 

Treatment  consists  of  removing  the  contagious  matter  (the  complete  hive, 
combs,  &c.)  and  giving  the  bees  a  fresh  start  in  a  clean  hive,  the  frames  of 
which  contain  comb  foundation  (full- sheets)  only.  It  has  been  proved  that 
by  the  time  the  bees  have  the  foundation  in  the  new  hive  built  out,  they  will 
have  used  up  any  infected  honey  that  may  have  been  carried  by  them  from 
the  infected  hive.  The  treatment  is  termed  the  "  shaking  or  starvation 
treatment,"  although  under  certain  conditions  the  same  effect  may  be  pro- 
duced by  a  different  manipulation  of  the  colony,  to  be  described  later. 

Weakly  Populated  Hives. 

If  the  infected  colony  is  weak  in  population  the  bees  should  be  destroyed. 
The  following  method  will  be  found  easy  and  effective: — Toward  the  late 
afternoon  prepax-e  a  boiler  and  have  the  water  boiling  up  well.  When  the  bees 
have  finished  flying  for  the  day,  deliver  a  few  puffs  of  smoke  at  the  entrance 
of  the  infected  hive,  press  into  the  entrance  a  wire  cloth  screen  so  as  to 
prevent  the  bees  getting  out,  place  the  hive — bees  and  all — in  a  sound  sack, 
and  immerse  the  whole  in  the  boiling  water.  Twist  about  occasionally  so 
that  the  hive  parts  will  come  apart  in  the  sack  and  keep  immersed  in  the 
boiling  water  for  fifteen  minutes;  then  open  the  sack  and  empty  the  con- 
tents into  the  water.  Next  take  out  the  cover,  bottom  board,  and  body,  and 
wash  them  separately  in  boiling  water,  weighting  down  the  frames  in  the  first 
receptacle,  and  allowing  them  to  remain  for  a  further  fifteen  minutes. 

If  in  the  first  place  the  boiler  is  not  large  enough  for  complete  immersion 
of  the  hive,  make  sure  of  killing  the  bees  by  twisting  the  hive  about  in  the 
boiling  water;  then  treat  the  hive  parts  separately,  frames  first.  Unless 
there  is  a  fair  quantity  of  wax,  it  is  not  advisable  to  bother  to  save  it;  it  is 
better  to  burn  it  with  the  refuse. 

An  alternative  method  for  killing  the  bees  is  to  blow  sulphur  fumes  into 
the  hive  with  the  smoker.    This  operation  is  best  carried  out  at  night,  a  hole 
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being  afterwards  made  in  the  ground,  and  the  frames  containing  combs 
properly  burned  up.  The  other  parts  of  the  hive  are  scorched  and  after- 
wards immersed  in  boiling  water  for  further  surety. 

More  Populous  Hives. 

For  successful  treatment  of  populous  and  fairly  populous  hives,  a  honey 
flow  is  necessary,  and  if  at  any  time  treatment  is  delayed  through  no  flow- 
being  on,  the  precautions  to  prevent  robbing  in  the  meantime  must  be  rigidly 
observed.  The  treatment,  as  already  indicated,  consists  of  the  complete 
removal  and  separation  of  the  bees  from  the  infected  hive.  The  procedure 
is  as  follows,  and  is  best  carried  out  after  the  bees  have  finished  work  for 
the  day: — 

The  apiarist  first  makes  ready  (1)  a  clean  hive  (preferably  a  new  one) 
with  frames  containing  comb  foundation  only;  (2)  a  carrying  box,  with 
sound  bottom  and  a  sack  to  act  as  C50ver;  (3)  a  smoker;  (4)  a  home-made 
brush;  and  (5)  a  boiler  full  of  boiling  water.  The  operation  should  take 
place,  as  in  the  case  of  tlie  treatment  already  described,  during  the  late 
afternoon,  as  soon  as  all  the  bees  have  finished  work  for  tlie  day.  The 
infected  colony  is  then  lightly  smoked,  removed  from  its  stand,  and  the 
newly-prepared  hive,  containing  foundation  only,  set  in  the  vacant  position. 
A  sound  sheet  of  newspaper  is  next  weighted  down  in  front  of  and  right  up 
to  the  alighting  board  of  the  new  hive,  and  any  others  in  the  close  vicinity 
of  the  infected  colony  are  screened  so  as  to  prevent  drifting  bees  from 
entering. 

The  bees  from  the  infected  hive  are  then  transferred  to  their  clean 
quarters.  The  procedure  is  to  open  up  the  infected  hive,  remove  the  frames 
one  at  a  time,  and  shake  and  brush  some  of  the  bees  off  tlie  first  frame 
right  inside  the  clean  hives,  and  all  the  remainder  on  to  the  newspaper  in 
front  of  the  clean  hive.  As  each  frame  is  cleared  of  bees  it  is  put  in  the 
ciirryiug  box  and  the  latter  covered  with  a  sack. 

After  the  bees  have  been  removed,  the  infected  material  should  at  once 
be  taken  to  the  boiler.  The  frames  are  first  immersed  in  boiling  water  for 
thirty  minutes,  the  wax  and  refuse  skimmed  off,  and  the  other  hive  parts 
then  inunersed  for  a  similar  time.  The  carrying  box  and  brush  should  be 
sterilised  with  boiling  water  or  burned,  and  the  newspaper  used  in  the 
operation  should  also  be  burned.  Before  making  use  of  any  treated  frames 
they  should  again  be  cleaned  in  boiling  water.  The  other  hive  parts  should 
be  painted  inside  and  out. 

As  soon  as  all  the  bees  have  entered  the  new  hive,  fasten  up  the  entrance 
securely  with  wire  ^cloth  and  remove  the  hive  to  any  bee-proof  room  where 
they  will  not  be  interfered  with.  About  dusk  on  the  third  day  after  treat- 
ment the  hive  should  be  returned  to  its  stand,  a  little  smoke  delivered  at 
the  entrance,  and  the  entrance  screen  removed. 

Where  a  large  number  of  colonies  are  to  be  treated  at  one  time,  the 
removal  of  the  transferred  colonies  is  not  practicable,  and  a  piece  of  ex- 
cluder is  neatly  fitted  on  the  entrance  to  minimise  the  risk  of  absconding. 
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Late  Autumn  Treatment. 

If  the  colony  is  weak,  destroy  the  bees  and  disinfect  by  boiling  the  in- 
fected material.  If  the  colony  is  populous  and  the  disease  not  too  far 
advanced  transfer  the  bees  to  a  clean  hive  in  manner  similar  to  that  pre- 
viously mentioned,  except  in  so  far  that  the  new  hive  should  contain  frames 
of  solid  sealed  honey.  The  transferred  bees  are  left  on  the  stand.  The 
treatment  must  be  carried  out  at  Hie  close  of  brood-raising. 

In  any  case  of  foul  brood  the  saving  of  honey  cannot  be  advocated,  for  it 
often  means  the  recurrence  of  the  disease. 

Do  not  attempt  to  treat  diseased  combs  with  chemical  disinfectants  only — 
such  treatment  has  not  proved  successful. 

Brood  for  Examination. 

When  suspicious  matter  is  to  be  forwarded  to  the  Department  for  exami- 
nation, a  piece  of  brood  comb  about  4  or  5  inches  square  should  be  cut 
neatly  from  an  undamaged  portion  of  the  brood  only.  The  sample  should 
be  as  free  from  honey  as  possible,  should  be  packed  securely  in  a  tin  box,  and 
should  be  addressed  "  The  Biologist,  Department  of  Agriculture,  Sydney." 
The  sender's  name  and  address  should  be  plainly  written  on  the  packet,  and 
a  letter  should  be  sent  to  the  Under  Secretary  and  Director,  Department  of 
Agriculture,  stating  that  a  sample  of  brood  has  been  sent  for  examination. 

{To  he  continued.) 


Pigeon  Pea  (Cajanus  indicus). 

PiGEOX  pea  is  a  perennial  summer  legume  that  grows  quickly  arid  reaches  a 
height  of  6  or  7  feet  at  maturity.  When  young  it  carries  a  fair  bulk  of 
small  leaves,  but  later  becomes  coarse  and  woody,  and  in  warm  climates 
produces  a  large  number  of  pods  containing  three  or  four  small  seeds,  which 
are  easily  scattered  by  the  opening  of  the  pods  when  mature.  Though 
affected  by  light  frosts,  it  makes  growth  quickly  in  the  spring,  and  again 
bears  seeds  by  the  end  of  the  summer.  The  seed  is  similar  in  appear- 
ance to  the  Grey  field  pea,  which  is  in  favour  for  pigeons,  but  which  is 
only  alTOut  half  the  size. 

Only  the  young  growth  and  the  leaves  are  suitable  for  fodder,  but  the 
amount  produced  is  not  equal  to  that  of  other  summer  legumes.  Perhaps 
the  best  use  that  can  be  made  of  the  seed  is  to  plant  a  hedge  along  a  poultry 
or  pigeon  yard,  and  allow  the  seed  to  fall  and  be  picked  up  by  the  birds. 
After  seeding,  the  crop  should  be  cut  back  to  about  half  the  height  or  less, 
and  the  same  treatment  given  each  time  after  maturity. 

If  sown  in  rows,  these  should  be  3  or  3^  feet  apart,  and  each  seed  9  or 
10  inches  apart  in  the  rows.  Sowing  should  take  place  about  October  on 
the  coast,  to  which  part  of  the  State  it  is  best  suited. 

The  plants  have  long,  straight  tap-roots,  which  open  up  a  stiff  soil,  and 
when  well  established  the  plants  are  markedly  drought  resistant.  Owing 
to  the  succulence  of  the  young  shoots  and  leaves  (and  their  woodiness  when 
old)  the  crop  as  fodder  is  best  used  for  grazing.  A  fair  crop  of  seed  is 
from  h  ton  to  f  ton  per  acre. — H.  Wenholz,  Inspector  of  Agriculture. 
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Chats  about  the  Prickly  Pear. 

i\o  7. 


J.  H.  MAIDEN,  I.S.O.,  F.R.S.,  F.L.S., 
Government  Botanist,  and  Director,  Botanic  Gardens,  Sydney. 

The  Use  of  Poison  and  Poisoning  Apparatus. 
This    aspect    of    the    subject    may    be    approached    under    the    following 
headings : — 

South  African  experience. 

Arsenite  of  soda. 

Other  poisons. 

Gas  (arsenious  cJiJoride). 

High-pressure  steam. 

Apparatus — Rollers,  sprayers,  injectors. 

The  Scone  experiments  of  1907-S. 

Subsequent  experiments. 

A  Competition  suggested. 

South  African  Experience. 

While  there  is  a  difference  of  opinion  as  to  the  economic  value  to  the 
Australian  stockowner  of  some  kinds  of  prickly  pear,  there  is  no  difference 
of  opinion  as  to  the  desirability  of  having  the  destruction  of  species, 
especially  the  pest  pear,  as  a  principal  end  in  view.  I  propose  to  give  a 
brief  outline  of  prickly  pear  destroyers. 

In  this  Gazette  for  September,  1898,  will  be  found  valuable  information 
in  r^ard  to  pear  destroyers,  chiefly  based  on  the  experience  of  Mr.  A.  C. 
MacDonald,  who  conducted  experiments  for  the  Department  of  Agriculture 
of  Cape  Colony. 

The  advice  there  given  to  use  arsenite  of  soda  has  been  repeated  by  me 
to  many  persons  during  the  last  twenty-two  years,  and  I  believe  it  to  be 
good  advice  on  the  whole. 

In  the  Cape  of  Good  Hope,  experiments  of  a  valuable  character  have 
been  going  forward  ever  since,  and  we  can  learn  much  from  the  experience 
of  our  South  African  friends. 

In  the  Cape  Agiicultural  Journal  for  30th  March,  1890  (Vol.  XIV, 
p.  471),  the  Government  regulations  are  stated  for  the  free  supply  of 
"  scrub  exterminator  for  eradication  of  prickly  pear  "  to  owners  or  occupiers 
of  land  on  which  prickly  pear  is  growing. 

The  result  of  supplying  the  exterminator  free  is  thus  stated : — 

If  there  was  ever  a  champion  nest  of  prickly  pear,  exhibiting  all  the  worst 
features  of  these  over-run  areas,  it  would  be,  perhaps.  Cookhouse,  on  the 
Great  Fish  River.  Many  spasmotlic  efforts  have  been  made  to  clear  small  open 
pa,tciies  close  to  the  drift,  but  most  of  these  efforts  were  made  simply  by 
mechanical  means,  and  with  no  intention  to  push  the  ^'learance  beyond  the 
immediate  necessities  of  a  garden.    With  the  exterminator,  however,  and  urged 
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by  the  increasing  value  of  land,  the  proprietors  have  got  rid  of  the  pest  whole- 
sale, and  large  agricultural  areas  are  now  under  the  plough  and  carrying 
crops  which  had  for  fifty  years  been  impenetrable  thickets  of  the  prickly  pear. 
Then,  again,  in  what  is  termed  the  Perseverance  Valley,  between  Port 
Elizabeth  and  Ultenhage,  whole  plots  on  farms  have  been  cleared,  and  the 
profits  consequently  accruing  are  such  as  to  make  it  pretty  certain  that  jtlie 
pest,  once  driven  out,  will  never  be  allowed  to  return.  Thus  one  might  go 
on  particularising  place  after  place,  but  I  hardly  think  this  is  necessary.  The 
traveller  by  rail  through  the  midlands  can  see  for  himself  in  every  direction 
piles  of  the  extirpated  pear  heaped  up  to  rot  and  dry  off,  after  having  been 
killed  by  the  exterminator;  and  for  miles  where  the  land  used  to  be  so  thick 
with  this  plague  that  it  could  not  carry  stock,  there  is  absolutely  not  a  living 
prickly  i>ear  to  be  seen. — Cape  Agric.  Journal,  October,  1899. 

The  free  carriage  on  the  railways  of  proprietary  poisons  for  fighting 
tlie  pest  has  been  Queensland  policy  for  a  number  of  years.  Arsenic  (white 
arsenic  or  arsenic  acid)  is  carried  free  on  the  railways  to  settlers  if  supplied 
by  business  people.  The  State  also  supplies  arsenic  from  its  own  mines  at 
£10  per  ton,  but  this  is  not  carried  free  on  the  railways  because  of  its 
reduced  price,  and  a  statutory  declaration  is  required  that  the  supply  is  for 
treatment  of  pear-infested  lands. 

JFree  exterminator  (poison)  was  supplied  to  owners  of  pear-infested  land 
by  the  Cape  Government  for  a  number  of  years.  Under  the  entirely  excep- 
tional nature  of  the  problem,  perhaps  this  might  be  considered  in  Now 
South  Wales. 

In  New  South  Wales  caustic  soda  and  arsenic  declared  to  be  for  use  in 
the  destruction  of  prickly  pear  will  be  charged  by  the  Railway  Commis- 
sioners at  "  A  "  class  rate,  subject  to  a  minimum  of  10  cwt.,  on  production 
of  a  certificate  from  the  Under  Secretary,  Department  of  Lands. 

In  the  Cape  Agricultural  Journal  for  November,  1906,  will  be  found  a 
brief  history  of  the  pest  in  South  Africa,  with  incidental  notes  on  Australian 
experience  by  Dr.  Eric  H.  Nobbs.  There  is  another  paper  by  Dr.  Nobbs  in 
the  same  journal,  December,  1907,  entitled  "  Experiments  upon  the  destruc- 
tion of  prickly  pear,  1907.  Final  report."  The  experiments  were  with 
various  preparations — the  well-known  arsenite  of  soda,  together  with  other 
substances  of  ascertained  composition,  and  a  number  of  proprietary  articles. 
Details  of  these  experiments  are  given,  and  the  comparative  cost  of  materials 
for  treating  a  specified  area  of  pear  is  worked  out.  The  following  are 
extracts  from  the  report : — 

The  arsenite  of  soda  (Government  exterminator)  has  in  all  three  instances 
upheld  its  name  as  unquestionably  efficacious,  and  may  without  further  com- 
ment be  written  dwvn  as  thoroughly  successful.  Satisfactory  as  it  is  to  have 
this  proof  and  assurance  that  in  the  past  we  have  been  working  along  right 
lines,  yet  it  is  to  be  regretted  that  none  of  the  proprietary  exterminators  used 
have  proved  themselves  superior  to  arsenite  of  soda,  for  at  best  it  has  to  be 
admitted  that  the  use  of  the  Government  exterminator  in  this  manner  is 
laborious,  slow,  and  expensive.  So  much  is  this  the  ease,  indeed,  that  it  can 
seldom  prove  immediately  profitable,  except  on  land  intended  for  crops  where 
the  removal  of  the  roots  is  in  any  event  a  necessary  proceeding.  Only  excep- 
tionally can  this  method  prove  feasible  in  the  case  of  grazing  land.  Yet  all 
the  other  methods  tried,  successful  or  not,  were  very  much  more  costly  than 
that  with  arsenite  of  soda.     ... 

It  would  have  been  very  pleasing  had  these  comprehensive  trials  discovered 
an  exterminator  superior  to  the  arsenite  of  soda  in  general  use.  Such,  how- 
ever, is  not  the  case.  The  value  of  this  material  when  used  in  methods  addi- 
tional to  the  customary  way  of  spraying  heaps  has,  however,  been  established, 
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and  is  deserving  of  attentiou,  as  the  arduous  process  of  stubbing  Is  not  always 
necessary  or  desirable.  Other  processes  have  shown  themselves  to  be  effeitive, 
and  certain  of  them  would,  no  doubt,  come  into  use  if  the  prices  could  be 
retluced  to  compare  favourably  with  that  of  arseuite  of  soda,  which,  though 
distributetl  at  cost  price,  cannot  be  regarded  as  a  cheap  commodity. 

There  appears  to  be  some  uncertainty  as  to  the  pest  pear  iij  South  Africa. 
Dr.  Marloth  is  quoted  by  Dr.  Xobbs  in  his  paper  (Cape  Agricultural  Journal, 
November,  1906)  as  having  said  that  the  common  pest  pear  '"  is  either 
Opuntia  ficus-idica  or  0.  tuna."  The  former  is  not  a  i)est  anywhere,  and 
what  the  latter  species  is  no  botanist  can  say  with  certainty. 

There  is  another  pest  known  in  South  Africa  as  ''  jointed  cactus."  This 
is  known  to  botanists  as  Opuntia  pusilla,  which  is  another  name  for  0. 
aurantiaca,  figured  with  a  coloured  plate  in  this  Gazette  for  1911. 

Then  we  come  to  a  paper  "  Experiments  upon  the  destruction  of  jointed 
cactus,  1907.  Final  report,"  by  Dr.  Nobbs  (Cape  Agricultural  Journal, 
March,  1902).  This  "jointed  cactus"  {Opuntia  aurantiaca)  was  observed 
in  South  Africa  prior  to  1874,  and  it  is  said  to  be  "  an  even  worse  plague 
than  the  prickly  pear." 

This  report  is  valuable  and  gives  an  account  of  spraying  experiments  with 
arsenite  o{  soda  and  some  proprietary  remedies. 

The  results  of  the  experiments,  in  great  uiensurc.  only  ((Hilirni  and  extend 
the  conclusions  already  arrlve<l  at  by  the  muni<ipal  authorities,  who  cleared 
practically  the  whole  of  the  connnonage.  whirl)  two  years  ago  was  seriously 
infested,  by  spraying  with  a  4  per  cenf.  solution  of  arsenite  <»f  soda.  This  was 
<lone  at  an  average  cost  of  £1  per  morgen  (a  little  over  2  acres)  of  cactus, 
which,  though  itsi'lf  a  large  sum.  is  yet  a  cheap  priie  to  pay  for  the  reclama- 
tion of  so  much  valual>le  grazing  land,  which  can  henceforth  be  kei)t  clean 
with  a  minimum  of  trouble. 

Then  an  otticer  of  the  Cape  Dei)artment  of  Agriculture  reports  on  a 
proprietary  exterminator  in  the  Cape  Agricultural  Journal,  March,  1910, 
the  secret  having  been  acquired  by  the  Department.  The  method  consisted 
of  making  incisions  in  the  "  leaves,"  and  inserting  a  fluid  poison  made  by 
compounding  lime  and  sulphur  with  salt  and  arsenite  of  sodfl. 

This  cursory  review  of  South  African  experience  may  conclude  for  the 
present  with  the  following  references  to  departmental  reports  on  — 

1.  St.    O'Gorman's    Prickly    Pear    Exterminator     (Cape    Agricultural 

Journal,  February,  1910). 

2.  Koen    and    Gouw's    Prickly    Pear    Destroyer    (Cai)e    Agricultural 
Journal,  June,  1910). 

3.  Destruction  of  Prickl.v  Pear.     South  Africa  Agricultural  Journal, 

November,  1911. 
Further  information  in  regard  to  South  African  experience  will  be  found 
at  page  -38  of  the  report  of  the  Queensland  Travelling  Commission. 

Arsenite  of  Soda. 

1  have  no  doubt  this  substance  has  been  used  as  a  weed-killer  before  I 
■was  born,  and  all  that  I  claim  is  to  have  advocated  its  use  for  many  years 
in  Australia,  and  I  shall  continue  to  do  so  (in  its  place)  until  I  learn  of 
a  better. 
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With  some  experience  of  it  on  my  private  property,  and  subsequently  in 
the  Botanic  Gardens  and  parks  of  Sydney,  I  drew  particular  attention  to 
the  valuable  Cape  Colony  experiments  of  Mr.  A.  C.  MacDonald  with  this 
substance.  See  this  Gazette,  September,  1898,  p.  983.  Subsequently  Mr. 
Valder,  then  Principal  of  Hawkesbury  Agricultural  College  (see  this 
Gazette,  January,  1902),  used  it  for  the  eradication  of  pear  locally,  and 
other  writers  in  the  Gazette  have  also  so  used  it  or  recommended  it. 

In  an  article  entitled  "  Destruction  of  Prickly  Pear  with  arsenical  spray," 
in  the  Queensland  Agricultural  Journal,  November,  1909,  Mr.  A.  J.  C. 
Brunnich  writes: — 

Prepare  a  concentrate  by  mixing  intimately,  10  lb.  ai-senic  .  .  .  .  3J  lb. 
caustic  soda  (75  per  cent.,  the  most  economical  form),  and  slowly  and  carefully 
add  cold  water  to  make  8  gallons  of  concentrate.  The  heat  generated  spontane- 
ously by  adding  the  water  to  the  mixed  dry  chemicals  is  generally  sufficient  to 
dissolve  all  the  arsenic,  iiut  should,  after  .'standing,  some  of  the  arsenic  be  found 
undissolved  settled  on  the  bottom  of  the  drum,  boiling  of  the  concentrate  for 
a  few  minutes  will  be  necessary.     .     .     . 

The  8  gallons  of  concentrate  will  make  100  gallons  of  spraying  solution,  which 
contains  1  oz.  of  arsenic  in  soluble  form,  by  simply  diluting  with  the  necessary 
amount  of  water. 

He  also  recommends  the  use  of  Stockholm  tar,'  or  coal  tar  or  resin 
to  enable  the  liquid  to  adhere  more  closely  to  the  glaucous  leaves  of 
the  pear. 

A  circular  issued  by  Mr.  Brunnich,  under  date  9th  June,  1915,  describes- 
a  dry  powder  (chiefly  composed  of  common  salt  and  arsenic)  for  injection 
into  prickly  pear,  a  concentrated  solution  of  the  same,  also  for  injection, 
and  a.  diluted  solution  for  spraying  the  pear. 

Both  in  New  South  Wales  and  Queensland  men  often  carry  a  small 
bottle  of  arsenical  sheep  dip  with  them  in  their  pocket,  and  when  they  see  a 
small  pear,  they  dismount  from  their  horses,  stick  a  pocket-knife  in  the 
pear  and  pour  in  a  little  dip.  Much  killing  of  single  pear  plants  in  pad- 
docks has  been  Drought  about  in  this  way. 

In  addition  we  have  arsenical  poison-mixtures  in  large  numbers.  It  may 
in  some  cases  be  better  to  buy  your  own  arsenic  and  make  your  own  prepara- 
tion. It  seems  fair  to  say  that  the  most  effective  toxic  agent  known,  so 
far  as  plant  life  is  concerned,  appears  to  be  arsenic  in  one  or  other  of  its 
forms. 

Other  Poisons. 

Practically  every  cheap-selling  poison  available  has  also  been  tried  in 
addition.  If  a  man  desires  to  patTonise  a  proprietary  he  can  easily  make  or 
procure  an  analysis  to  see  if  it  is  worth  his  while  to  purchase  the  article. 
There  are  differences  of  opinion  in  regard  to  many  pear-poisons,  and  their 
merits  cannot  be  assessed  without  a  judicial  inquiry,  but  it  may  be  said 
that  while  "  all  poisons  are  good,  some  are  better  than  others."  Let  not 
poisoning  be  relaxed  simply  because  other  experiments  are  afoot,  but  let 
it  be  borne  in  mind  that,  while  any  fool  can  kill  pear,  it  takes  a  wise  man 
to  show  a  good  balance-sheet. 
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Gas  (Arsenious  chloride). 

All  liquid  poisons  (and  to  a  greater  extent  those  used  in  the  solid  or  even 
deliquescent  state)  have  the  drawback  that,  whether  applied  in  a  finely 
divided  state  (as  a  spray)  or  without  much  propelling  force,  their  action  is 
usually  more  or  less  concentrated  on  the  face  on  which  the  liquid  is  applied. 
In  other  words,  only  those  plants  are  affected  which  receive  the  impact 
of  the  spray. 

All  sorts  of  liquids  (usually  solutions  in  water)  have  been  tried,  and  valu- 
able data  have  been  secured  as  to  their  effectiveness  and  limitations.  It 
was  then  interesting  to  find  a  new  direction  for  research,  that  is,  the  aid 
of  a  gas  called  in — an  all-pervading  form  of  matter  which  would  envelop 
the  pear  all  round,  would  surround  it  in  fact;  would  turn  round  the  corners 
and  let  no  portion,  no  face,  of  the  pear  escape  contact  with  the  poison.  I 
refer  to  the  use  of  arsenious  chloride  by  an  American  cliemist,  Mr.  A.  C. 
Roberts,  who  operated  chiefly  in  Queensland.  This  substance  is  a  liquid 
(twice  as  heavy  as  water),  but  no  water  is  used.  By  air  pressure  in  the 
use  of  an  atomizer,  this  liquid  is  converted  into  a  gas,  but  this  apparatus 
is  chiefly  used  for  scattered  pear.  When  the  pear  is  dense  and  over  large 
areas  a  machine  something  like  a  tar-boiler  is  used  and  the  gas  evolved 
attacks  acres  of  pear  in  a  day.  In  the  use  of  this  apparatus  the  direction 
of  the  wind  is  studied,  not  only  so  that  the  gas  may  be  guided  where  desired, 
but  also  to  protect  the  operator.  By  the  use  of  gas,  gullies  and  broken 
country  generally  bearing  pear,  which  cannot  be  tackled  by  the  ordinary 
spraying  apparatus,  are  dealt  with.  The  method  is  still  the  subject  of 
experiment. 

High  Pressure  Steam. 

Mr.  Will  A.  Dixon,  in  the  newspapers  of  26th  February,  1904,  advocated 
destruction  of  pear  by  high  pressure  steam. 


QuEENLESs  Colonies. 

In  any  case  where  a  colony  becomes  queenless,  and  no  eggs  nor  young  Jarvte 
are  present  in  the  combs  to  give  tlie  colony  a  chance  to  raise  another  queen, 
such  a  colony  will  certainly  die  out,  even  if  ample  stores  are  available, 
because  no  young  bees  can  be  raised  to  take  the  place  of  the  old  bees.  It 
occasionally  happens  that  a  queen  dies  during  winter  when  no  brood  is  in 
the  hive,  and  in  this  case  the  bees  have  no  chance  of  raising  another  queen 
If  a  queen  dies  during  a  time  when  progressive  brood-raising  is  going  on, 
the  bees  usually  raise  another  queen  from  the  very  young  worker  larvse.  It 
happens  in  some  cases  that  the  young  queen  gets  lost  when  taking  her 
mating  flight,  thus  leaving  the  colony  queenless  and  without  young  brood 
from  which  another  queen  can  be  raised.  The  only  chance  in  such  cases  is, 
in  season,  to  introduce  to  the  queenless  colony  a  frame  of  brood  containing 
eggs  or  very  young  larvfe,  or  to  introduce  a  queen  before  the  colony  gets  too 
weak. — W,  A.  Goodacre,  Senior  Apiary  Inspector. 
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The  Cultivation  of  Flowers  for  Profits 


E.  N.  WARD,  Superintendent,  1k>tanic  Gardens,  Sydney. 

The  growiug  of  flowei*  for  a  living  is  a  different  proposition  to  the  growing 
of  flowers  in  the  garden  for  occasional  sale.  Tlte  latter  only  means  making 
one's  garden  in  some  measure  pay  for  itself,  but  the  former  means  the 
cultivation  of  a  piece  of  land  large  enough  to  produce  successions  of  flowers 
that  will  realise  sufficient  for  the  grower  to  live  upon.  For  the  cultivation 
of  flowers  for  a  living,  the  land  should  be  not  le^s  than  1  acre  in  extent;  the 
aspect  must  be  a  warm  one,  so  that  blooms  may  be  produced  in  mid-winter ; 
the  soil  must  be  of  such  quality  that  _  it  is  not  necessary  to  continually 
manure  it;  and  permanent  stand-pipes  for  spray  irrigation  must  be  in- 
stalled so  that  water  may  be  automatically  reticulated  over  the  whole  area, 
and  the  grower  may  be  at  liberty  to  devote  the  necessary  time  to  cultivation 
and  marketing.  The  grower  must  practise  the  most  economical  way  of 
plant — not  soil — feeding.  This  means  liquid  manuring,  which  necessitates 
the  placing  of  several  large  tubs  in  convenient  places  over  the  area,  so  that 
when  the  plants  need  food  the  need  may  be  quickly  supplied.  Quick  means 
of  communication  with  buyers  (the  florists  of  some  large  town  or  city)  is 
also  essential,  and  this  implies  the  installation  of  a  telephone. 

If  the  produce  is  of  good  quality  only,  there  is  a  market  for  any  quantity. 
A  few  lines  for  which  the  soil  and  district  are  particularly  suited  are  far 
better  than  a  lot  of  mixtures.  For  instance,  it  would  be  much  wiser  to  grow 
well  one  kind  of  carnation — growing  it  right  through  the  winter  until  other 
growers  are  producing  carnations  without  effort — than  to  grow  many  kinds 
indifferently.  The  Sydney  suburbs  are  well  suited  for  the  production  of 
carnations,  roses,  antirrhinums,  asters,  stocks,  dahlias,  Iceland  poppies,  and 
sweet  peas,  and  it  is  better  to  grow  these  really  well  than  to  try  to  compete 
with  growers  in  colder  places  in  the  production  of  violets,  boronia,  daffodils, 
and  primroses. 

As  to  culture — it  is  helpful  to  get  into  touch  with  more  experienced 
growers  and  to  question  them  on  such  subjects  as  deep  cultivation,  the 
feeding  of  the  crop  as  distinct  from  the  soil,  and  the  advantages  of  good 
seed.  If  possible,  join  some  nearby  branch  of  the  Agricultural  Bureau,  and 
discuss  the  problems  there. 

To  grow  flowers  in  the  garden  for  occasional  sale  and  to  compete  to  this 
extent  with  those  who  depend  entirely  upon  the  growing  of  flowers  for  a 
living,  means  obviously  that  one  must  produce  flowers  of  the  highest  quality, 
and  even  then  there  remains  the  task  of  finding  a  buyer.  It  is  the  regular 
grower  upon  whom  florists  depend :  casual  growers  are  only  considered  when 
they  have  something  special  to  offer. 


Dec.  2,  1920.]  Agricultural  Gazette  cf  N.S.W.  895 


Poultry  Notes* 

December. 


JAMES  HADLINGTON,  Poultry  Expert. 

A  NOTICEABLE  feature  in  all  the  districts  visited  recently  is  the  comparatively 
small  number  of  early  hatched  chickens  on  most  of  the  farms.  This  is  most 
unfortunate  for  individual  farmers  and  for  the  industry  generally.  No  doubt 
with  many  it  has  been  a  question  of  marketing  eggs  to  obtain  the  necessary 
revenue  to  carry  on,  but  it  is  to  be  feared  that  too  many  have  succumjjed  to 
the  depressing  influences  at  work  consequent  upon  the  diflBculty  of  obtaining 
food  supplies  and  the  high  prices.  This,  together  with  tlie  attractive  prices 
offering  for  eggs  during  the  early  winter  months,  has  been  mainly  responsible 
for  the  failure  to  hatch  early  chickens.  As  early  as  May  last  the  advice 
given  in  these  notes  was  "set  eggs  as  usual"  from  1st  June,  both  light  or 
heavy  breeds.  It  was  also  pointed  out  that  the  extra  value  of  eggs  to  be  set 
then  (sa)',  Hd.  each)  was  not  to  be  compared  with  the  advantages  to  be  gained 
by  setting  them  at  that  time  in  order  to  secure  early  stock  and  the  high 
prices  that  were  likely  to  obtain.  The  soundness  of  this  advice  is  now 
evident  in  the  very  high  prices  secured  for  table  chickens  right  along  the 
season,  and  will  be  still  more  so  as  the  pullets  of  the  early  hatchings  come  on 
to  lay.  If  properly  handled,  these  pullets  for  the  most  part  will  continue  to 
lay  right  along  till  April  or,  perhaps,  May,  thus  providing  eggs  for  three  to 
five  months  while  they  are  high  in  price,  and  assisting  the  poultry-keeper 
to  feed  and  carry  the  first-year  hens  while  in  the  moult.  The  August  and 
early  September  pullets  will  then  take  up  the  I'unning,  while  the  June-July 
pullets  are  having  a  spell  and,  perhaps,  going  through  a  partial  moult. 

Right  now  is  the  time  for  the  novice  poultry-farmer  to  see  this  and  learn 
this  very  important  lesson. 

Another  Lesson. 

Another  lesson  might  also  be  learnt  at  the  same  time  by  watching  the 
results  of  very  late  hatchings.  Recently  I  have  found  it  necessary,  in 
lectures  and  otherwise,  to  repeat  the  warning  given  some  four  or  five  years 
ago  on  this  subject,  and  to  combat  strongly  some  advice  that  was  being  given 
to  hatch  right  on  through  October,  November,  and  December.  I  then  said, 
"  If  you  wish  to  till  your  yards  with  [diseased  and  unprofitable  chickens, 
consequent  upon  mortality  and  bad  development,  hatch  in  those  months ;  by 
refraining  from  doing  so,  much  disappointment  and  unprofitable  work  will  be 
escaped."  That  advice  was  not  based  upon  theory  or  piejudice,  as  some  would 
have  farmers  to  believe,  but  upon  sound  experience,  and  it  stands  unaltered 
to-day. 

The  vision  of  high  prices  likely  to  be  received  for  chickens  hatched  at  that 
time  must  also  fade  away.     The  facts  are  that  these  late-hatched  chickens 
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(or  the  survivors  of  them)  come  on  to  the  market  at  a  time  when  the  "  ne'er- 
do-wells  "  of  the  previous  spring  hatching  are  being  marketed,  which  militates 
against  high  prices  beiug  obtained  until  about  May.  Even  presuming  that 
high  prices  are  obtainable  for  these  October,  November,  and  December- 
hatched  chickens,  the  wastage  in  rearing  is  mostly  sufficient  to  make  such 
rearing  unprofitable. 

But  this  is  not  all.  The;  fact  of  chickens  being  run  for  so  many  months 
over  the  same  ground  without  a  break  is  the  most  serious  feature  of  the  prac- 
tice, because  continuous  rearing  over  the  same  ground  is  conducive  to  the 
diseases  (particularly  coccidiosis)  to  which  chickens  are  subject.  ^Experience 
seems  to  indicate  that  this  disease  may  pet  a  start  early  in  the  season,  and  be 
in  existence  long  before  it  is  recognised  or  becomes^a  menace  to  the  well-being 
and  life  of  the  chickens.  In  other  words,  the  incidence  of  this  disease 
appears  to  become  cumulative  as  the  season  advances.  In  this  factor  will 
doubtless  be  found,  to  a  very  large  extent,  the  reason  why  there  is  often  a 
'very  much  higher  percentage  of  los«,  and  also  why  many  chickens  fail  to  do 
so  well  at  the  end  of  the  season.  AVe  have  only  to  bear  in  mind  these  facts 
to  see  the  inadvi.sability  of  continuous  hatchipg. 

The  question  arises,  then,  is  it  possible  to  have  a  kind  of  catch-ci'op  of 
chickens,  without  running  too  much  risk  of  failure  with  the  spring  or  main 
hatching  season,  as  a  result  of  the  circumstances  mentioned  herein.  The 
answer  is,  cease  hatching  at  the  end  of  September,  clear  the  ground  as  the 
chickens  become  old  enough,  rest  the  pens,  and  expose  them  to  the  elements 
as  much  as  possible.  Then  make  a  small  hatching  during  February  and 
March.  Close  down  again  in  the  same  way — spelling  the  land  as  before. 
This  procedure  would  work  out  in  this  way  :  Set  eggs  from  1st  June  lo  9th 
September  for  the  spring  crop,  and  from  the  middle  of  January  to  the 
1st  March  (two  rounds  of  the  incubators)  for  the  autumn  hatching.  These 
chickens  will  come  in  in  time  to  catch  the  high  prices  ruling  for  table 
poultry  from  May  to  August,  when  a  portion  of  the  main  season  hatchings 
will  become  available  for  sale.  The  extent  to  which  the  catch  crop  of 
chickens  is  advisable,  if  at  all,  will  depend  upon  the  facilities  and  circum- 
stances existing  on  each  farm.  By  far  the  best  results  in  rearing  are  secured 
where  only  one  hatching  season  is  made. 

Coccidiosis. 

As  far  as  present  knowledge  is  concerned,  there  is  no  cure  for  coccidiosis 
Therefore  prevention  becomes  the  only  solution  of  the  trouble.  The  best 
means  of  prevention  is  to  rest  the  land  over  which  chickens  have  been  run 
for  the  season.  The  floors  of  brooder-houses  where  coccidiosis  might  be 
suspected  should  be  sprayed  at  the  end  of  the  season  with  a  solution  of 
glycerine  and  formalin — 4  ounces  of  each  to  the  gallon  of  water.  There  is 
no  necessity  to  spray  the  houses  other  than  the  floors,  and  as  high  up  the 
wood  work  as  excreta  may  be  deposited.  Digging  up  or  cropping  the  yards 
is  worse  than  useless  as  a  means  of  cleaning  the  soil,  because  the  organisms 
are  then  turned  under  and  preserved,  whereas  if  the  surface  is  left  undisturbed 
and  exposed  to  the  sun,  rain  and  air,  the  organisms  perish.      Hence  the 
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necessity  of  cleaning  up  once  the  chickens  are  oflf  the  yards  and  giving  the 
surface  full  exposure  to  the  weather.  As  a  precautionary  measure  where 
serious  sickness  has  occurred,  it  is  a  good  plan  to  remove  3  or  4  inches  of  the 
surface  of  the  small  chicken-runs  as  soon  as  they  are  clear  of  stock,  and  to 
let  stand  until  near  the  following  season's  rearing,  when  the  earth  should 
be  replaced  with  fresh  soil  or  sand,  whichever  is  available. 

Prevention  of  Chickeu-pox. 

Last  year  warts,  or  more  properly  speaking  chicken-pox,  made  its  appear- 
ance somewhat  earlier  than  usual,  with  the  result  that  protective  measures 
were  not  commenced  sufficiently  early  to  be  effective  in  the  early  outbreaks. 
Experience  proves  that  the  protective  measures  advocated  in  these  notes  are 
effective  in  rendering  growing  stock  to  a  large  extent  immune  from  the  worst 
effects  of  this  disease. 

The  method  of  protection  consists  in  giving  growing  stock  flowers  of 
sulphur  two  or  three  times  a  week  in  the  morning  mash  for  about  three  weeks 
in  succession,  the  quantity  to  u.se  being  a  level  tablespoonful  to  each  fifty 
adult  birds.  Then  give  them  Epsom  salts  in  the  drinking  water  at  the  rate 
of  1  oz.  to  the  gallon  for  a  like  period.  If  these  trt-atments  are  carried  out 
alternately  from  January  to  April  little  fear  of  chicken-pox  need  be  enter- 
tained. February,  March,  and  April  are  the  months  in  which  it  is  most 
active  in  this  State. 

Owing  to  the  different  ages  that  have  to  be  fed,  there  appears  to  be  some 
misunderstanding  in  regard  to  regulating  the  quantity  of  sulphur  to  be  given 
on  an  adult  feed  basis.  This  difficulty  can  be  overcome  if  we  take  it  that 
one  bushel  of  pollard,  bran,  &c.,  forming  the  morning  mash,  will  feed  from 
180  to  200  adults.  It  therefore  works  out  roughly  at  a  tablespoonful  of 
sulpluir  to  each  5  lb.  of  mash  before  being  wetted. 


Coal  Smoke  and  Pruit  Trees. 

Whether  the  fumes  from  coal  fii-es  are  harmful  to  fruit  trees  was  asked 
by  a  correspondent.  He  was  living  about  a  quarter  of  a  mile  from  a  large 
brick  kiln,  and  had  been  trying  to  start  an  orchard,  but  the  fumes  from  the 
kiln  were  killing  all  the  big  bush  timber  "in  the  vicinity,  and  the  fruit  trees 
were  not  doing  too  well. 

The  presence  of  sulphur  dioxide  in  the  smoke  can  alone  be  held  responsible 
for  any  injury  done  by  such  smoke.  Coal  contains  a  certain  amount  of 
sulphur  and  this,  on  burning,  forms  sulphur  dioxide,  but  the  quantity  present 
in  local  coal  is  not  large,  and  it  is  problematical  whether  the  fumes  given  off 
are  likely  to  have  injurious  effects.  If,  however,  there  were  undoubted  proof 
of  injury  it  would  not  be  advisable  to  continue  the  orchard  as  no  remedial 
measures  can  be  suggested. 

An  American  investigator  states  that  grain  crops,  which  are  most 
susceptible,  are  bleached  by  one  part  of  sulphur  dioxide  in  a  million  of  air — 
a  proportion  that  is  not  likely  to  be  approached  in  ordinary  coal  smoke. — 
F.  B.  Guthrie, 
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Orchard  Notes* 

December. 


W.  J.  ALLEN  and  S.  A.  HOGG. 

Simple  Directions  for  Drying  FrUit. 

In  districts  where  apricots  are  grown  for  drying  and  canning,  some  will  be 
found  ripe  enough  for  handling  this  month.  Hemskirk,  Alsace,  Moorpark, 
and  Trevatt  have  been  found  among  the  most  suitable  varieties  for  pre- 
serving, either  in  cans  or  by  drying.  Other  varieties  known  as  French 
varieties,  such  as  Louizet  and  Large  Early  Montgomet,  although  very 
attractive  in  appearance  are  not  suitable  for  preserving.  In  selecting 
apricots  for  canning  the  fruit  should  be  well  covered,  but  firm  j  they  should  be 
graded,  the  stones  removed,  and  care  should  be  taken  when  packing  in  the 
tins  that  th*e  grades  are  not  mixed.  A  bulletin  on  the  process  of  canning  may 
be  obtained  from  the  Government  Printer,  Sydney  (price  tenpence,  post  free). 

To  make  the  l)est  dried  fruit,  allow  the  apricots  to  hang  on  the  tree  until 
they  are  perfectly  ripe,  but  not  over-ripe ;  they  should  be  capable  of  being 
cut  in  halves  with  a  sharp  knife  and  still  retain  their  shape.  When  the  fruit 
ia  fairly  soft,  pick  it  carefully  into  cases ;  this  will,  in  all  probability, 
necessitate  going  over  the  trees  five  or  six  times.  As  soon  as  possible,  have 
the  cases  carted  to  the  cutting-slied,  where  the  fruit  should  be  carefully  and 
evenly  cut  in  halves  (not  pulled  apart)  and  the  stones  removed.  Place 
evenly  on  the  trays  with  the  cut  side  up,  and  as  soon  as  possible  remove  each 
tray  to  the  fumigator,  where  it  may  remain  with  the  door  closed  untjl  the 
f umigator  is  sufficiently  full  to  start  the  sulphur  burning.  This  is  of  the 
utmo^t  importance,  as  once  the  fruit  has  been  cut  it  must  not  be  exposed  to 
either  sun  or  wind. 

When  everything  is  ready,  place  sufficient  sulphur  or  brimstone  to  fill  the 
room  with  fumes  for  about  three  hours  (from  1  lb,  to  2|  lb.,  according  to  size 
of  room),  using  1  lb.  sulphur  to  every  300  cubic  ft.  space;  if  possible,  allow 
the  fruit  to  remain  in  the  sulphur-room  from  eight  to  ten  or  twelve  hours,  or 
until  the  cup  is  full  of  juice.  It  can  then  be  taken  out  and  placed,  either  in 
the  sun,  or  in  the  evaporator,  as  the  case  may  be,  immediately  ;  if  in  the 
evaporator,  do  not  place  the  fruit  in  the  hottest  part  to  begin  with,  but 
gradually  work  from  the  cooler  to  the  hotter  part,  starting,  say,  at  that  part 
which  is  100  degrees,  and  finishing  off  at  120  degrees  Fah.  In  this  way  the 
fruit  will  dry  in  from  fourteen  to  eighteen  hours ;  but  the  greatest  care  must 
be  taken  not  to  allow  it  to  bum.  Some  practice  will  be  required  to  tell 
when  it  is  just  dry  enough. 

If  the  fruit  is  to  be  dried  in  the  sun,  use  wooden  trays  2  feet  x  3  feet, 
which  are  made  for  the  purpose,  with  a  2^  inch  cleat  at  both  ends.  These 
are  easily  handled,  and  can  be  used  in  connection  with  all  fruits. 
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In  cutting  the  fruit  and  placing  it  ou  the  trays,  place  it  on  the  top 
part,  or  so  that  the  cleats  at  the  ends  will  be  resting  on  the  ground,  thus 
allowing  a  current  of  air  to  pass  underneath  and  assist  in  the  drying  process. 
If  the  weather  is  hot,  as  it  usually  is  about  Christmas  time,  it  will  take 
from  two  and  a  half  to  three  and  a  half  days  to  dry  the  fruit,  which  will 
require  to  be  sorted  over  so  that  any  which  is  not  quite  (Jiy  iii^y  be  put  on 
trays  and  allowed  to  stand  for  another  half-day  or  so.  The  dried  fruit  should 
be  taken  from  the  tra^s  and  put  immediately  into  clean  calico  bags,  and 
securely  tied  so  that  the  moths  may  not  reach  it. 

When  sorting  over  in  the  above  manner,  any  fruit  which  is  small  or  of 
bad  appearance  should  not  be  mixed  up  with  the  good,  but  sorted  out  and 
marked  as  inferior,  while  the  good  also  can  be  marked  accordingly.  When 
the  fruit  is  dried  and  bagged,  it  should  be  at  once  stored  in  a  cool,  dry  place; 
if  exposed  to  heat  it  will  become  hard,  lose  in  weight,  and  deteriorate  in 
quality. 

Irrigation  and  Cultivation. 

In  the  drier  districts,  where  irrigation  is  practised,  it  will  be  found 
necessary  to  water  all  trees,  vines,  lucerne,  or  any  other  crops  this  montli. 
Brt  sure  to  work  up  the  ground  as  soon  as  it  is  dry  enough  to  allow  tlie 
horse  and  cultivator  on  the  land. 

All  orchard  land  should  be  kept  free  from  weeds,  and  to  accomplish  tliis 
the  horse  and  cultivator  should  have  but  little  rest  this  month,  as  an 
orchard  that  is  neglected  for  a  few  days,  will  soon  have  a  coating  of 
summer  grass,  which  will  take  many  a  hard  day's  work  to  eradicate  ;  and 
couch  grass  spreads,  rapidly  when  left  undisturbed.  Where  there  are  bad 
patches  of  couch  grass,  they  should  be  ploughe<l  up  and  harrowed  on  a  very 
hot  day,  as  the  roots  die  when  exposed  to  the  sun. 

Passion-vines  which  have  been  properly  pruned  and  manured  during 
November  will  now  be  putting  on  good  growth  and  blooming  freely.  'J'his 
fruit  will  be  ready  to  meet  the  demand  at  Easter,  when  it  usually  finds  a 
ready  sale  at  good  prices. 

Various  Pests  and  Diseases. 

Keep  a  strict  lookout  for  pests,  and  if  trees  have  not  been  fumigated  or 
sprayed,  as  the  case  may  be.  lose  no  time  before  beginning  to  fight  them. 

For  scales  on  citrus  trees,  Decembei',  January  and  February  are  good 
months  for  either  spraying  or  fumigating;  but  for  fungus  diseases  it  is 
generally  best  to  spray  once  before  the  trees  bloom,  and  again  as  soon  as  the 
fruit  has  set,  rather  than  to  leave  it  until  now.  In  many  cases,  however, 
later  sprayings  are  both  beneficial  and  necessary.  The  grower  shou'd  not 
neglect  either  to  fumigate  or  spray  all  citrus  trees,  so  as  to  secure  clean  fruit 
and  healthy  trees. 

With  regard  to  apples  and  pears,  this  season  there  is  promise  of  a  very 
heavy  crop,  and  if  there  has  not  been  a  heavy  natural  fall  by  the  end  of 
November  the  fruit  should  be  thinned,  as  there  is  no  demand  for  small  fruit 
on  the  market,  an:l,  apart  from  the  smallness  of  the  fruit,  there  is  a  great 
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likelihood  of  the  roajor  portion  being  destroyed  by  codlin  moth,  as  it  is 
next  to  impossible  to  spray  thoroughly  all  the  fruit  when  apples  and  pears 
are  growing  in  clusters.  It  is  essential  from  every  point  of  view,  therefore, 
that  the  fruit  should  be  thinned  out.  If  a  very  heavy  crop  of  fruit  is  left  on 
a  tree  there  is  a  tendency  to  exhaust  the  tree,  and,  not  only  will  the  result 
be  inferior  fruit,  but  probably  a  failure  on  the  part  of  the  tree  to  produce 
next  season. 

Do  not  neglect  spraying  with  arsenate  of  lead.  Many  of  our  late  varietieH 
of  apples  are  destroyed  by  the  codlin  moth  through  failure  to  give  late  applica- 
tions of  arsenate  ;  this  has  been  very  noticeable  in  such  late  varieties  as 
Granny  Smith. 

If  fruit  fly  should  make  its  appearance,  all  infested  fruit  should  be 
destroyed,  so  as  to  assist,  as  far  as  possible,  in  keeping  this  pest  in  check. 

Vines. 
As  the  past  season  has  been  wot,  followed  by  showers  during  the  spring, 
it  is  very  probable  that  such  fungus  diseases  as  black  spot  and  downy 
mildew  will  be  prevalent.  Downy  mildew,  unfortunately,  only  makes  its 
presence  known  about  the  time  when  the  vines  are  blossoming  or  the  fruit  is 
just  set.  When  this  disease  is  detecttid  immediate  steps  should  be  taken  to 
spray,  using  Bordeaux  mixture  at  summer  strength.  It  may  be  necessary, 
if  weather  conditions  are  favourable  for  the  production  of  these  fungus 
spores,  to  continue  spraying  until  the  crops  are  ready  for  harvesting. 

Tropical  Fruit. 

In  tropical  districts  pineapples  may  be  planted  if  moist  weather  prevails. 
Suckei*s  are  the  best  to  plant,  being  much  the  strongest  and  earliest  to  arrive 
at  maturity.  Being  great  feeders,  a  dressing  of  strong  nitrogenous  fertiliser 
will  promote  rapid  growth  and  fine  fruit.  While  the  plants  are  young, 
cultivation  must  be  thorough,  but  not  deep  enough  to  cut  the  feeding  roots 
which  are  near  the  surface.  - 

Bananas  and  other  tropical  fruits  may  also  be  planted  during  the  rainy 
season. 


Seed  Maize  and  Birds. 

A  FARMER  who  suflfers  a  good  deal  by  the  depredations  of  crows  and 
parrots  among  young  maize,  informed  the  Department  lately  that  he  always 
coated  his  seed  maize  with  a  mixture  consisting  of  1  pint  coal  tar  and  1  pint 
hot  water  to  1  bushel  of  seed,     He  wished  to  know  if  his  method  were  sound. 

He  was  informed,  in  reply,  that  the  method  was  quite  effective.  After 
treatment,  the  seed  can  be  dusted  with  lime  or  dust  to  dry  it  for  sowing  by 
machine. 

Another  method  of  protecting  a  field  of  young  maize  is  thoroughly  to  soak 
or  boil  a  quantit}^  of  maize  grain,  and  to  add  about  ^  oz  strychnine  or  1  lb. 
arsenic  to  a  kerosene  tin  of  swollen  maize.  Scatter  the  grain  thinly  over 
the  field. — H.  Wenholz,  Inspector  of  Agriculture. 
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Agricultural  Bureau  of  New  South  Wales* 

SUGGESTED  SUBJECTS  FOR  BUREAU  MEETINGS. 

It  sometimes  happens  that,  owing  to  some  inadvertence,  members  of 
branches  meet  without  having  any  particular  subject  before  them.  In  such 
B.  case  one  of  the  following  paragraphs  may  provoke  a  useful  discussion, 
and  a  brief  report  of  the  discussion  will  often  interest  other  branches. 

What  relative  values  do  you  attach  to  sheep  on  the  farm  (a)  as  scavengers, 
^b)  as  sweeteners  of  the  soil,  (c)  as  direct  profit  earners  1 

What  principles  vjould  guide  you  in  framing  a  rotation  of  crops  for  your 
district  1      Would  it  be  possible  jyrofitably  to  include  a  leguvie  and  a  root  crop  ? 

What  crops  can  be  combined  ivith  paspalum  pastures  in  your  district  to 
maintain  the  supply  of  green  feed  throughout  the  year  ? 

How  far  do  you  think  it  is  true  that  a  good  bull  can  build  up  his  owner's 
fortunes,  and  a  poor  one  can  rain  them,  ?  Have  you  considered  what  it  would 
mean  to  you  to  breed  heifers  that  will  yield  50  lb.  more  butter  per  year  tlian 
their  dams  ? 

Have  you  ever  tried  the  application  of  fertdisers  as  a  top-dressing  to  the 
growing  maize  crop  at  any  stage  during  growth  ? 

REPORTS  AND  NOTICES  FROM  BRANCHES. 

NOTE.  —  While  gladly  publishing  in  these  columns  the  views  of  members  of 
the  various  Branches  of  the  Agricultural  Bureau,  the  Departmsnt  does 
not  necessarily  endorse  the  opinions  expressed. 

Auburn. 

The  usual  monthly  meeting  was  held  on  9th  October,  thirty  members 
being  pr&ent. 

A  paper  was  read  by  one  of  the  members  on  fertilisers,  and  how  to  use 
them,  and  an  interesting  discussion  followed. 

Bimbaya. 

Another  meeting  was  held  on  25th  September,  when  there  was  a  good 
attendance.  A  letter  was  read  from  the  Candelo  Agricultural  Association, 
asking  for  co-operation  in  several  matters  connected  with  the  Dairies 
Supervision  Act.  Eventually  it  was  decided  to  hand  over  the  letter  to  the 
Bimbaya  branch  of  the  Primary  Producers'  Union. 

It  was  decided  to  apply  to  the  Department  of  Agriculture  for  a  collection 
of  bacteriological  specimens. 

A  lecture  was  given  by  Mr.  J.  Heffernan  on  his  recent  trip  to  Great 
Britain,  and  much  enjoyed. 

On  7th  October  a  lecture  was  given  by  Mr.  L.  T.  Maclnnes,  Dairy  Expert, 
on  the  value  of  herd-testing. 

At  a  meeting  on  26th  October  articles  on  the  curing  of  lucerne  hay  and 
conservation  of  fodder  were  read.  Plans  for  the  construction  of  silos  were 
exhibited  by  Mr.  E.  T.  Boiler. 
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In  a  leugthy  discussion  that  followed,  several  members  favoured  the  cob- 
stfuction  of  silos,  pointing  out  that  the  district  was  well  adapted  for  it,  having 
any  quantity  of  sand,  &c.,  for  the  purpose.  Others  considered  the  silo  too 
expensive  for  the  small  farmer. 

It  was  contended  that  the  growing  of  oats  for  hay  was  no  longer  profitable, 
owing  to  the  depredations  of  rats  and  mice;  it  was  stated,  however,  that  pro- 
viding the  barn  had  a  good  hardwood  floor,  and  the  hay  was  tightly  pressed, 
very  little  damage  would  result.  Several  members  spoke  in  favour  of  bush 
hay,  which,  if  made  when  the  grass  was  just  out  in  head,  made  good  fodder  for 
stock. 

Others  contended  that  the  paddocks  were  not  well  enough  cleared  for  this 
purpose,  and  many  breakages  of  mowing  machines  would  occur.  Maize  stalks, 
chaffed  and  mixed  with  molasses  and  bran,  found  favour  with  some.  Sorghum, 
Sudan  grass,  lucerne,  &c.,  were  also  spoken  of  favourably. 

Borenore. 

On  19th  October,  Mr.  A.  E.  Shierlaw,  Assistant  Sheep  and  Wool  Expert, 
gave  a  lecture  and  practical  demonstration  at  Borenore.  The  attendance 
was  good  and  much  interest  was  evinced  in  the  subject,  the  desire  being 
expressed  that  Mr.  Shierlaw  should  repeat  his  visit. 

The  subject  of  the  lecture  was  the  cross-breedhig  of  sheep,  the  suitability  of 
the  crossbred  for  the  farm  and  the  iiuiuuer  in  which  wheat-growing  and  sheep- 
raising  could  be  combined  being  dwelt  upon.  The  conditions  most  suitable  for 
the  Merino  and  for  the  British  breeds  were  pointed  out,  and  also  the  type  of 
sheep  that  could  be  most  profitably  used  for  cross-breeding.  The  necessity  for 
using  pure-bred  rams  of  the  British  breeds  and  large-framed,  plain-bodied 
Merino  ewes  was  pointed  out. 

The  tyi)es  of  wool  produced  from  the  various  crosses  were  also  touched  upon, 
and  the  results  of  the  Department's  experiments  indicated. 

The  methods  of  breeding  for  wool  were  dealt  with  first  and  then  for  the 
raising  of  mutton  and  fat  lamb. 

After  the  lecture,  the  sheep  yards  of  Mr.  J.  Cart's  farm  were  visited,  and 
the  different  qualities  of  wool  grown  on  the  different  parts  of  the  sheep  pointed 
out.  Certain  types  of  ewes  that  could  not  be  mated  with  the  British  rams  were 
indicated.  For  the  raising  of  both  wool  and  mutton,  the  Border  Leicester  ram 
was  recommended  for  most  conditions.  « 

On  22nd  October  a  moving  picture  demonstration  was  given  for 
members,  and  more  especially  for  their  children.  About  sixty  people  were 
present,  and  an  enjoyable  musical  programme  was  also  given.  The  pictures 
included  industrial  subjects  such  as  herring  fishing,  mussel  fishing,  iron 
works,  &c. 

At  a  meeting  of  sixteen  members  on  23rd  October  a  useful  general  dis- 
cussion took  place  on  diseases  of  horses  and  treatment  therefor. 

Castlereagh. 

On  29th  October,  Principal  H.  W.  Potts,  of  Hawkesbury  Agricul- 
tural College,  delivered  a  lecture  on  the  cow  and  her  milk,  forty-two 
members  being  present. 

The  lecture  and  the  subsequent  discussion  were  directed  to  the  breed, 
type,  feed,  and  treatment  of  the  cow  and  calf  to  produce  the  most  profitable 
results  in  supplying  milk  to  a  concentrated  milk  factory.  All  local  condi- 
tions and  points  of  practical  value  were  dealt  with  and  discussed.  The 
members  were  keenly  interested. 

The  lecturer  subsequently  distributed  a  quantity  of  bulletins,  leaflets, 
&c.,  of  local  interest. 


Dec.  2,  1920.]  Agricultural  Gazette  of  N.S.W.  903 

Clifton  (near  Young). 

Mr.  E.  Breakwell,  Agrostologist,  visited  this  district  on  27th  October  and 
■delivered  a  lecture  on  noxious  weeds,  in  which  he  gave  valuable  informa- 
tion on  their  control.  He  felt  sure  that  providing  thorough  working  of 
the  soil  was  continued  and  other  methods  were  adopted,  the  troubles  with 
weeds  would  be  greatly  minimised.  He  strongly  recommended  the  growing 
in  the  orchard  of  smothering  crops  such  as  barley,  field  peas,  rape,  &c., 
which  would  also  enrich  the  soil  and  help  to  conserve  moisture.  Side 
crops  treated  with  artificial  manures  would  also  be  found  a  factor  in  control. 
Subsequently  several  orchards  were  visited,  and  various  weeds  were  pointed 
out,  and  useful  information  given  about  each. 

The  visit  was  greatly  appreciated  by  members,  the  more  so  as  it  was  the 
first  of  the  kind  they  had  had. 

Goraki. 

At  this  branch  on  19th  October,  matters  in  connection  with  the  exhibit 
at  the  next  Goraki  show  were  advanced;  seeds  for  the  purpose  have  been 
secured  and  distributed  to  members. 

Details  were  also  arranged  for  a  maize-growing  competition  among 
members,  and  it  was  agreed  to  ask  the  Department  to  allow  one  of  its 
officers  to  prepare  a  scale  of  points  and  to  judge  the  competition. 

Owing  to  the  good  results  obtained  from  Para  and  Guinea  grasses  at 
Wollongbar  Experiment  Farm,  orders  have  been  placed  for  considerable 
parcels  of  plants  for  distribution. 

Ganningham. 

A  meeting  was  held  on  29th  October,  when  a  paper  on  firebreaks  was 
read  by  Mr.  B.  J.  Stocks. 

Mr.  Stocks  urged  that  the  luxuriant  growth  of  grass  and  herbage  would  be 
likely  to  spread  fire  rapidly  in  all  directions  if  there  was  an  outbreak.  He 
recommended  that  groups  should  be  formed  with  a  leader  to  each,  who-  should 
arrange  for  a  signal  at  which  all  in  each  group  should  mobilise  at  the  point 
where  the  fire  existed.  Firebreaks  were  of  importance;  they  should  be  about 
a  chain  wide,  and  if  possible  sown  down  with  summer  fodder  or  lucerne.  It 
was  a  good  plan  to  burn  a  break  back  from  a  firebreak,  so  as  to  meet  the 
oncoming  fire  and  to  make  doubly  sure.  Firebreaks  were  generally  most 
necessary  on  the  western  and  north-western  sides  of  the  farm,  those  being  the 
directions  of  the  prevailing  winds.  Fallow  land  made  an  excellent  firebreak, 
and  with  closer  subdivision  and  more  fallowing  the  danger  would  be  much 
reduced.  Finally,  the  water  cart  should  be  kept  ready  for  action  at  a  moment's 
notice,  for  a  water  cart  well  handled  was  equal  to  several  men's  labour  in 
suf)pressing  a  fire. 

Inverell. 

The  monthly  meeting  was  held  on  27th  October,  Mr.  J.  Ditzell  presiding. 
The  branch's  request  for  information  about  the  oat  mite  (Notophalhis 
hicolor)  was  answered  by  the  Department  with  an  intimation  that  it  had 
done  considerable  damage  in  the  Delungra  district,  but  there  was  not  much 
chance  of  effective  remedy  in  a  large  area;  as  long  as  it  remained  on  the 
flag  the  crop  might  recover. 

The  Tingha  branch  asked  for  co-operation  in  calling  a  conference  of 
branches  at  InvereU  as  early  as  convenient.  It  was  pointed  out  that 
Inverell  was  the  natural  centre  for  the  district,  and  that  such  a  conference 
would  enable  the  members  of  the  Bureau  to  take  united  action,  and  would 
tend  to  strengthen  the  spirit  of  co-operation. 
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The  Inverell  branch  agreed  to  co-operate  in  the  matter,  and  it  was 
suggested  that  the  conference  might  be  held  in  the  middle  of  January. 

Correspondence  on  the  subject  of  evidence  before  the  select  committee  of 
the  Legislative  Council  was  received  with  satisfaction,  members  consider- 
ing that  valuable  material  could  be  collected  in  such  a  way:  a  discussion 
took  place  as  to  the  character  of  the  information  that  might  be  tendered. 

Kellyville. 

At  a  well-attended  meeting  on  6th  November  a  discussion  took  place 
on  growing  maize  for  green  feed.  It  was  agreed  that  broadcasting,  with 
about  3  cwt.  of  blood  and  bone  per  acre  was  best. 

During  the  evening  a  presentation  of  a  case  of  pipes  was  made  to  Mr.  H, 
Firth,  in  acknowledgment  of  his  untiring  services  to  the  branch. 

Lidcombe. 

At  a  meeting  on  1st  November,  over  fifty  members  and  residents  were 
present.  There  was  a  good  show  of  roses,  prizes  being  given  for  the  cham- 
pion, the  best  six,  and  the  best  six  of  one  variety  from  bud  to  full  bloom,  as 
well  as  a  good  display  of  flowers  in  the  usual  monthly  competition. 

Mr.  A.  E.  J.  Anderson  gave  a  lecture  on  the  effects  of  light  and  colour  on 
plants,  explaining  how  necessary  it  was  to  know  what  colours  to  cross  to  get 
a  certain  result  by  cross-fertilisation.  How  colour  affects  the  germination  of 
seetl  was  also  explained.  If  a  frame  with  blue  glass  or  a  blue  material  were 
maoe,  and  put  at  an  angle  of  about  45  degrees  facing  the  niornint;  sun.  tho  seed 
would  germinate  in  two-thirds  of  the  time  necessary  in  the  ordinary  way.  The 
frame  should  be  removed  as  soon  as  the  plants  showed  above  the  soil.  Good 
results  could  also  be  obtained  with  cuttings  treated  in  the  same  way. 

This  branch  makes  it  a  practice  to  devote  one  meeting  to  flowers  and  the 
next  to  vegetables,  and  some  good  exhibits  are  staged  each  evening.  Three 
tables,  making  in  all  21  feet  x  2  feet  6  inches,  are  well  covered  each  evening, 
which  speaks  well  for  the  progress  of  the  branch.  A  garden  competition  is 
being  conducted  that  is  having  quite  an  influence  on  the  appearance  of  the 
district. 

Matcham. 

This  branch  met  on  23rd  October,  when  the  following  officers  were  elected 
for  the  ensuing  year: — Chairman,  Mr.  C.  Cox;  Vice-chairmen,  Messrs. 
H.  Mills  and  W.  Crossland;  Treasurer,  Mr.  A.  Macinante;  Librarian,  Mr. 
W.  Crossland;  Hon.  Secretary,  Mr.  J.  Dodd, 

The  balance-sheet  showed  a  credit  of  £9  10s.  7d.,  the  financial  membership 
being  forty-two. 

Milbrulong. 

The  annual  meeting  of  this  branch  was  held  on  25th  October,  with  a  large 
attendance.  The  following  office-bearers  were  elected: — Chairman,  Mr. 
J.  T.  Lynch;  Vice-chairmen,  Messrs.  O.  Slickler  and  W.  Mackaway;  Hon. 
Secretary  and  Treasurer,  Mr.  J.  M.  Gollasch.  The  annual  report  showed 
that  the  branch  had  last  year  a  membership  of  154,  and  that  twelve 
meetings  had  been  held,  at  which  the  attendance  averaged  thirty.  Several 
experts  from  the  Department  of  Agriculture  had  visited  the  district  during 
the  year  giving  demonstrations  and  lectures.  An  exhibit  was  staged  by  the 
branch  at  the  Lockhart  show,  and  formed  one  of  the  features  of  the 
industrial  hall,  being  a  credit  to  members  and  a  demonstration  of  the 
capabilities  of  the  district. 
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A  social:  gathering  was  held  on  3rd  November  at  Mr.  H.  Belling's  farm, 
where  the  experiment  plots  for  the  district  are  located.  Over  a  hundred 
people  were  present,  and  accompanied  Mr.  G.  C  Sparks,  Inspector  of  Agri- 
culture, round  the  plots,  after  which,  having  paid  sixpence  for  a  piece  of 
paper  for  the  purpose,  each  one  proceeded  to  estimate  the  yields  per  acre 
of  the  different  varieties.  The  best  estimate  will  receive  a  prize  of  £2,  and 
the  second  best  £1. 

The  ladies  then  entertained  those  present  at  afternoon  tea.  The  function 
was  so  much  enjoyed  that  a  similar  event  is  forecasted  for  next  year. 

The  Co-operative  Movement  at  Milbbulong. 

In  response  to  the  invitation  of  the  Department,  the  secretary,  Mr.  J.  M, 
Gollascli,  has  furnished  a  statement  concerning  the  co-operative  movement 
among  members  of  this  branch. 

The  movement  commenced  in  March  of  this  year  with  the  following: 
objects : — 

1.  To  obtain  farmers'  requirements  at  the  lowest  possible  cost. 

2.  To  bulk  purchases  in  order  to  obtain  the  lowest  railway  freights. 

3.  To  eliminate  middlemen  and  agents  as  far  as  possible. 

4.  To  bring  farmers  into  touch  with  the  markets  foe  farm  pr<jdnce  and  fanu- 

requirements. 

The  first  move  was  a  special  meeting  at  which  the  venture  was  discussed,  a 
committee  of  seven  was  appointed  to  control  the  business,  and  the  secretary 
was  instructed  to  write  to  various  wholesale  houses  for  quotations  for  farm 
requirements.  A  date  was  then  fixed  for  the  first  meetin..?,  at  whicli  orders 
would  be  taken. 

At  the  "  order  meeting  "  the  quotations  received  were  read  by  the  secretary, 
the  members  present  making  a  note  of  their  requirements.  Each  then  signed 
his  list  and  handed  it  to  the  secretary,  who  then  made  up  the  total  orders  into 
one  large  order  and  despatched  it  to  the  firm  quoting  most  reasonably. 

To  enable  cash  to  be  paid  for  the  goods  upon  receipt  of  Invoice,  all  members 
signed  a  guarantee  for  an  advance  of  £1,000  from  the  bank.  This  proved  very 
successful,  as  during  the  first  six  months  of  operations  the  interest  on  the 
amounts  borrowed  amounted  to  only  14s.  Id.,  while  the  discounts  received  ia 
consequence  of  paying  cash  within  the  three,  seven,  or  thirty  days,  as  the  case 
might  be,  amounted  to  £12  10s.  4d. 

To  the  cash  price  and  freight  on  the  goods  a  handling  charge  of  2J  per  cent, 
was  added,  of  which  li  f)er  cent,  was  paid  to  a  man  who  was  api>ointed  to  take 
delivery  of  the  goods  on  arrival  and  to  distribute  them  to  members  as  ordered. 
The  remaining  1  per  cent,  was  retained  to  cover  banking  and  secretarial 
expenses.  After  six  months  of  operations  it  has  been  found  that  the  2i  per 
cent,  is  sufficient  to  cover  all  expenses. 

All  members  have  to  pay  cash  for  goods  on  delivery;  this  is  necessary  to  safe- 
guard the  venture  from  bad  debts,  &c. 

One  rule  provides  that  only  hona-ftde  farmers  can  be  apix)inted  on  the  com- 
mittee, in  order  that  agents  may  be  prevented  from  getting  in. 

During  the  first  six  months  the  following  lines  were  handled  successfully : — 
Oils,  binder  twine,  seaming  twine,  cornsacks,  wire,  benzine,  kerosene,  groceries, 
and  other  smaller  farm  requirements.  On  an  average  about  20  per  cent,  was 
.saved  over  local  prices — in  some  cases  as  much  as  GO  per  cent.  Some  farmers 
have  bought  up  to  £150  worth  of  goods  In  the  six  months,  and  the  saving  ta 
them  has  been  substantial. 

The  turnover  for  the  first  six  months,  during  which  three  "  order  meetings  " 
were  held,  was  £1,587  16s.  6d.  An  order  meeting,  which  was  held  on  22nd 
October  for  harvest  supplies,  resulted  in  an  order  for  approximately  £800  worth 
of  goods  being  handed  to  the  secretary,  about  £200  of  which  was  for  groceries. 

The  movement  has  met  with  such  marked  success  that  people  have  come 
15  to  20  miles  to  place  an  order  for  goods.  The  members  of  the  branch  have 
now  decided  to  commence  a  farmers'  co-operative  store  in  the  new  year,  and 
promises  of  3,000  shares  at  £1  each  have  been  received,  which  means  that 
co-operation  is  a  long-felt  want  of  the  primary  producer. 

Two  other  branches  of  the  Bureau  are  inquiring  from  Milbrulong  the  nature 
of  the  co-operative  movement,  with  a  view  to  following  suit. 
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Miranda. 

The  secretary  of  this  braucli  furnishes  particulars  of  the  Miranda  Agri- 
<jultural  Bureau,  Limited,  as  in  the  following  paragraphs: — 

The  Co-opekative  Movement  at  Miranda. 

The  Miranda  Agricultural  Bureau,  Limited,  was  established  three  years  ago 
tor  the  purpose  of  acquiring  a  meeting  place  for  the  branch  and  to  obtain  sup- 
plies for  poultry-farmers  and  others.  It  is  only  a  trading  company,  being  dis- 
tinct from  the  branch  of  the  bureau,  though  run  in  conjunction  with  it. 

It  was  started  in  a  humble  way,  without  any  very  great  pretensions,  the 
•officers  and  directors  carrying  out  the  work  free  of  expense,  and  thus  conserving 
.ererything  for  the  benefit  of  the  company.  A  building  that  had  been  used  as 
A  cburch  was  purchased,  and  opened  by  Mr.  W.  C.  Grahame,  then  Minister 
for  Agriculture.  Shares  at  £1  each  were  issued,  either  fully  paid  up  or  being 
paid  up  at  2s.  6d.  per  month.  We  then  started  buying  a  truck  of  wheat  from 
the  Wheat  Pool,  and  engaged  a  carter  by  contract  to  deliver  it  to  the  members. 
This  turned  out  a  great  success.  We  started  on  a  basis  of  5  per  cent,  addition 
to  cover  expenses  and  to  help  build  up  the  company.  Some  members  who  only 
took  up  one  share  and  bought  seven  bags  of  wheat  stated  at  the  next  meeting 
'<tbat  they  had  saved  their  fl  already. 

We  soon  had  to  extend  our  operations,  as  bran  and  pollard,  kerosene,  and 
other  articles  were  wanted.  This  system  worked  well  for  a  start,  but  it  was 
-80oa  found  that  a  stock  in  hand  was  required,  so  a  store  that  was  available 
was  rented  and  a  storeman  engaged,  as  the  business  was  getting  too  large  for 
Toluntary  labour.  From  this  i>oint  the  growth  of  the  company  was  rapid, 
And  at  the  end  of  the  first  year  we  were  able  to  pay  a  dividend  on  shares  of 
7i  per  cent,  and  a  Iwnus  of  Is.  in  the  £  on  purchases.  This  put  us  on  a  good 
feotiug. 

Our  great  success  has  been  in  being  able  to  supply  bran  and  pollard  in  times 
of  scarcity;  in  trying  to  cater  for  the  poultry-farmer  we  looked  ahead  for 
-supplies,  and  this  saved  the  industry.  We  now  supply  all  the  needs  of  poultry- 
farmers  and  orchardists,  including  manure,  lime,  sprays,  flour,  sugar,  coal 
4ind  coke ;  and  anything  else  required  is  obtained  for  them. 

One  great  result  has  been  the  reduction  of  prices  for  miles  around ;  in  fact, 
we  have  abolished  the  profiteer.  Our  turnover  is  now  nearly  £3,000  per  mouth. 
Our  capital  now  amounts  to  £1,300,  of  which  amount  over  £500  is  accrued 
■bonuses,  so  that  members  have  only  actually  paid  in  £800,  though  holding 
£1,300  worth  of  scrip  carrying  ~i  per  cent. 

Lately  we  built  a  store  of  our  own  adjoining  the  railway  siding,  at  a  cost 
•of  £350,  which  was  all  paid  for  out  of  last  half-year's  profits.  We  now  own 
real  estate  to  the  value  of  over  £800,  all  paid  for.  Instead  of  voluntary  labour, 
we  now  pay  a  managing  director  and  a  storeman. 

This  shows  what  can  be  done  by  co-operation  on  right  lines  and  by  good 
management.  It  was  not  accomplished  without  opposition,  but  we  went  on 
steadily,  gave  everyone  a  fair  deal,  pursuing  a  straight  policy,  and  to-day  we 
-can  hold  our  own  without  anyone  troubling  us. 

P  enrose-Eareela. 

At  a  meeting  on  5th  October  a  paper  was  read  by  Mr.  R.  G.  Scott,  and 
its  text  will  be  found  in  the  following  paragraphs : — 

The  Functions  and  Requirements  of  an  Apple  Tbee. 

Let  us  Imagine  it  possible  for  an  apple-tree  to  be  endowed  with  the  power  of 
:«peech,  and  that  it  wishes  to  place  before  us  orchardists  a  few  facts  connected 
with  its  daily  life.    It  would  say  something  like  this : — 

I  may  not  have  a  mind,  and  I  certainly  have  no  brains,  heart,  or  lungs,  but 
for  all  that  I  claim  to  be  considered  as  a  producer  of  beautiful  blossoms  and 
useful  fruit.  There  are  four  functions  1  perform  in  common  with  human 
l)eings — I  drink,  I  eat,  I  breathe,  and  I  sleep. 

/  can  drink. — My  drinking  powers  are  enormous.  When  I  grow  into  a  large 
4ree  I  require  daily  an  astonishing  volume  of  water  from  the  soil,  which  I 
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obtain  by  means  of  tiny  hairs  attached  to  my  roots.  These  hairs  are  exceed- 
ingly delicate,  and  of  short  duration;  as  my  roots  increase  in  length  new  ones- 
are  formed  and  the  old  ones  die.  I  form  a  great  number  of  these  hairs  if  the 
soil  is  kept  in  good  tilth  and  heart,  and  they  provide  me  with  an  inamense 
absorbent  surface,  whereby  I  may  appease  my  thirst. 

If  you  were  to  cut  me  down  in  spring  you  would  discover  to  some  extent 
the  amount  of  sap  that  is  circulating  in  my  system  through  the  outer  woody^ 
tissues  of  my  stem  inside  the  bark.  To  use  a  human  expression — I  would  bleed* 
to  death.    About  00  per  cent,  of  me  is  water. 

I  am  not  a  lover  of  pure  distilled  water,  but  like  some  human  beings,  I  prefer 
something  stronger.  What  beuetits  me  is  water  with  a  weak  "  salt "  flavouring, 
I  do  not  mean  common  Siilt.    There  are  many  kinds  of  "  salts  "  that  delight  me. 

If  you  see  me  pale  and  languid,  give  me  nitrate  of  soda  or  sulphate  of 
ammonia,  the  former  for  preference,  if  the  soil  be  acid,  deticient  in  lime  and 
not  too  clayey ;  it  also  encourages  me  to  root  deeper.  Then  see  how  my  leave* 
^\•ill  expand  and  change  to  a  deep  green  to  thank  you. 

If,  however,  you  find  me  growing  too  fast,  steady  me  down  with  phosphateSr 
bonedust,  basic  slag,  or  superphosphate,  applied  in  spring  according  to  indi- 
vidual soil  requirements. 

Potash  "salts"  also  delight  me;  they  make  my  leaves  thicker,  so  that  they 
can  work  harder.  They  also  make  me  more  resistant  to  disease;  and  last,  hut 
not  least,  put  colour  in  the  fruits  I  produce,  and  enable  me  to  give  them  t^nisb 
and  flavour.  Sulphate  or  muriate  of  potash  is  good  if  applieil  at  "  pinking 
stage  "  or  later  when  fruit  has  set. 

Another  thing  that  is  most  essential  to  my  well-being  is  lime  in  its  different 
forms.  If  the  soil  is  stiff  and  clayey,  or  if  it  is  acid  from  a  large  accunuilatioi* 
of  humus,  give  me  burnt  lime;  if  it  is  light  and  of  a  sandy  nature  I  prefer  the 
carbonate.  Sour  soils  I  abhor ;  my  feeding  roots  will  not  respond  to  them. 
Lime  keeps  me  fresh  and  sweet  and  induces  me  to  form  a  fruitful  tree,  provide* 
a  sutticient  supply  of  humus  is  pi-esent  and,  of  course,  water,  because  I  do  not 
eat  through  niy  roots — I  only  drink. 

How  do  I  drink?  IIow  can  I  drink?  By  the  process  of  "osmosis;"  in  other 
words,  the  diffusion  that  takes  place  from  a  weaker  solution  into  a  more 
concentrated  solution  when  separated  by  a  membrane — in  this  case  the  cell- 
walls  of  my  root-hairs. 

/  can  eat,  or  rather  take  food  into  my  system.  I  eat,  or,  in  other  words^ 
obtain  the  substance  for  my  solid  structure  from  the  air,  and  this  comes  to  me 
in  the  form  of  invisible  gas — carbonic  acid  gas.  Nature  has  placet!  in  the 
under  side  of  my  leaves  minute  mouths  called  stomata,  through  which  the  ga» 
gains  an  entrance.  Leaves  are  really  factories,  making  from  the  air  and  the 
"salt"  solution  which  comes  from  my  roots  during  sunlight  particles  of  solid 
matter,  and  these  are  used  in  building  up  new  growth.  Wonderful  factories 
driven  by  the  power  of  sunlight ! 

It  is  again  due  to  the  action  of  sunlight,  combined  with  "  osmotic  pressure,"" 
that  the  sap  ascends  from  my  roots  enabling  me  to  make  good  the  loss  fron* 
evaporation. 

My  leaves  are  everything  to  me.  Take  heed  of  this  when  summer  pruning, 
and  use  the  knife  at  the  right  season  and  with  care.  I  may  mention  that  the 
factory  closes  at  sunset  and  opens  at  sunrise ;  the  leaves  rest  from  eating  whei» 
the  sun  goes  down. 

/  can  breaihe. — I  want  oxygen  quite  as  much  as  any  human  being,  night  an* 
day.  Again  my  leaves  are  vital  to  my  existence,  the  air  supplies  the  oxygew^ 
whereby  I  keep  fresh  and  live.  I  breathe  also  through  my  roots,  so  how  can  I 
exist  if  the  soil  is  hard  and  cement-like  or  water-logge<l  ?  I  breathe  alsa 
through  my  stem.  I  prefer  to  breathe  a  cool  temperate  climate  with  a  bracing- 
altitude  ;  cool  nights  and  bright  sunny  days  in  summer  enable  me  to  bring  to 
perfection  my  crop  of  fruit,  and  frosts  in  autumn  and  winter  induce  a  period^ 
of  rest  from  my  labours. 

/  can  sleep. — I  get  tired  of  life  each  autumn,  my  leaves  drop  off,  and  I  lead 
a  sleepy  and  passive  existence  till  spring-time,  when  once  more  the  factory  i» 
opened. 

Treat  me  more  like  a  human  being,  and  give  me  water  to  drink,  with  some 
thing  in  it  to  flavour  it,  of  course — ^none  of  your  pure  distilled  water — I  want 
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mineral  salts  in  solution.  Don't  excite  me  with  nitrogenous  foods  in  autumn, 
or  keep  me  awake  when  I  want  to  rest.  Just  keep  me  fairly  dry — my  roots  hate 
a  wet  bed — and  let  me  rest  awhile. 

I'll  waken  up  all  right  in  the  spring,  fresher  than  ever,  with  my  blossoms 
and  fruits  to  please  you. 

The  monthly  meeting  was  held  on  1st  November,  when  a  discussion  took 
place  on  the  carriage  by  the  railway  of  empty  new  and  second-hand  cases, 
and  it  was  decided  to  communicate  with  the  Railway  Commissioners  in  the 
matter. 

Rydal. 

This  is  a  newly-formed  branch,  taking  in  a  widely  scattered  area  in  the 
Bathurst  district.  Mr.  C.  McAlister  has  been  appointed  hon.  secretary, 
and  he  is  displaying  much  interest  in  the  work. 

On  15th  October  a  lecture  was  given  by  Mr.  W.  le  G.  Brereton,  Assistaxit 
Fruit  Expert,  on  spraying  fruit  trees  for  diseases  and  insect  pests.  There 
was  an  attendance  of  seventeen  members  representing  a  radius  of  about 
12  miles. 

Mr.  Brereton  dealt  with  various  insect  pests  and  diseases,  including  codliu 
moth,  fruit  fly,  aphis,  San  Jose  scale,  mussel  scale,  black  spot,  mildew,  &c., 
and  detailed  the  preventive  and  remedial  treatments  in  each  case. 

Incidentally,  interesting  descriptions  were  given  of  the  experimental  work 
carried  on  at  Bathurst,  Glen  Innes,  &c. 

At  the  conclusion  of  his  address,  Mr.  Brereton  answered  a  number  of 
questions  concerning  pruning  and  spraying. 

A  further  meeting  was  held  on  22nd  October,  when  Mr.  F.  B.  Hinton 
lectured  on  the  types  of  sheep  suitable  for  the  district. 

Mr.  Hinton  pointed  out  that  such  factors  as  situation,  area,  and  the  par- 
ticular aim  of  the  sheep-owner  (production  of  wool,  or  wool  and  mutton  or  of 
early  lambs)  would  all  have  to  be  considered  in  the  selection  of  a  suitable  type 
of  sheep. 

For  wool-growing  the  Merino  of  tine  to  superfine  type  was  most  suitable. 
The  best  dual  purpose  sheep  was  obtained  by  crossing  English  longwool  breeds, 
such  as  Lincoln,  Border  Leicester  or  Romney  Marsh  with  Merino  ewes.  In  dis- 
tricts where  conditions  favoured  foot-rot,  fluke  and  such  troubles  the  Komney 
Marsh  was  best,  as  it  was  practically  immune  from  foot-rot  and  would  with- 
stand disease  better.  In  sounder  country  the  Border  Leicester  should  have 
preference.  It  was  pointed  out  that  this  locality  was  not  generally  suitable 
for  early  lamb-raising.  The  requirements  of  the  trade  being  carcases  of  from 
30  lb.  to  40  lb.  at  from  16  weeks  to  20  weeks  of  age,  the  very  best  pastures  were 
necessary  to  enable  the  ewes  to  supply  adequate  nourishment.  Proximity  to 
market  and  trucking  yards  were  also  important  considerations,  as  it  was  found 
that  lambs  in  transit  lost  up  to  7  per  cent,  of  their  weight. 

Incidentally  the  lecturer  made  reference  to  the  experiments  at  Bathurst  and 
other  farms. 

At  the  conclusion  a  number  of  questions  were  answered  concerning  the 
symptoms  and  treatment  of  ailments,  and  the  characteristics  of  various  breeds. 

Stony  Point  (via  Leeton). 

At  a  meeting  on  9th  October,  Mr.  C.  A.  McCormack  read  a  paper  relating 
his  experience  with  sheep  on  an  irrigation  block. 

Some  Practical  Experience  with  Sheep. 

My  object  in  taking  on  sheep  for  a  living  on  an  irrigation  block  was  that 
having  tried  contract  work  and  not  being  able  to  get  a  profitable  return  for  my 
labour  and  labour  employed,  I  took  it  that  the  sheep  would  not  take  all  my 
attention  and  that  I  would  not  have  to  employ  any  or  very  little  labour  at  all. 
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I  cannot  give  exact  figures,  but  in  a  rough  way  I  consider  tliat  I  have  gained 
enough  experience  in  Iveeping  breeding  ewes  to  make  all  the  difference  between 
success  and  failure.  In  my  first  year  I  had  217  two-tooth  second  and  third  cross 
Lincoln  Merino  ewes.  This  flock  was  mated  with  Lincoln  rams,  and  until  after 
they  lambed  they  had  fair  feed  and  were  in  good  conditioH.  Out  of  the  217 
ewes  I  marked  only  140  lambs.  The  ewes  were  watched  carefully  and  only 
two  ewes  had  any  assistance,  and  no  ewes  died;  as  far  as  I  know  every  ewe 
had  a  lamb,  but  in  some  cases  the  ewes  were  in  trouble  half  a  day  or  more 
before  the  lamb  was  born,  the  lambs  being  fat  and  large — in  fact,  they  appeared 
to  me  to  be  a  deal  larger  when  born  than  when  two  days'  old.  Several  were 
'■bora  dead,  and  the  balance  died  when  a  day  or  two  old. 

Seeing  a  farmer  who  had  a  dry  area  close  by  with  lambs  that  seemed  a  long 
way  more  robust  and  larger  than  mine,  and  finding  that  he  had  had  very  few 
■deaths  and  had  marked  100  per  cent,  on  grass  feed  in  the  good  years,  I 
inquired  and  found  that  he  had  used  Border  Leicester  rams.  After  taking 
stock  of  other  settlers  with  Lincoln  cross  lambs  and  comparing  them  with  the 
•dry  area  Border  Leicester  lambs,  it  seemed  to  me,  other  things  being  equal, 
that  this  was  the  best  class  of  ram  for  lamb-raising. 

This  year  (1920)  I  mated  130  four,  six,  and  eight-tooth  crossbred  ewes  with 
Border  Leicester  rams,  and  also  bought  100  more  ewes  that  were  in  lamb  to 
Lincoln  rams.  These  ewes  lambed  at  the  same  time  as  the  original  ewes,  and 
although  I  could  not  keep  them  separate  I  know  that  the  ewes  that  had 
Lincoln  cross  lambs  had  a  long  way  more  trouble  lambing,  and  in  several  cases 
had  to  be  assisted,  whereas  in  not  one  case  did  the  ewes  \tith  Border  Leicester 
^ross  lambs  require  any  assistance,  and,  on  the  contrary,  seemed  to  labour 
very  little  at  all  when  lambing.  Only  three  Border  r^icester  lambs  died  at 
"birth  or  after,  while  several  of  the  Liucolns  died  at  different  times. 

The  Border  Leicester  lambs  without  exception  seemed  a  skinny  lot  and  not 
much  to  look  at,  but  after  a  few  days  they  started  to  fill  out,  and  so  far  have 
not  looked  back.  Out  of  the  240  ewes  200  lambs  are  alive,  with  a  few  to  come 
.yet,  and  I  am  confident  that  if  all  the  ewes  had  been  mated  with  Border 
Lelcesters  I  could  have  kept  considerably  more  lambs  alive  and  had  a  better 
.percentage.  The  ewes  mated  with  Border  Leicester  rams  had  twins  in  several 
cases  and  reared  them,  but  not  in  a  single  Instance  did  the  ewes  mated  with 
Lincoln-cross  rams  have  twins. 

As  these  ewes  were  yarded  every  day  and  night,  I  had  every  chance  of  seeing 
how  they  fared.  The  flock  was  grazed  for  half  an  hour  to  one  hour  on  lucerne 
and  green  oats  twice  each  day,  and  kept  condition  well,  no  deaths  occurring, 
and  as  each  ewe  lambed  she  was  turned  out  on  green  wheat,  oats,  and  barley, 
doing  well  there  until  the  rain  came  and  gave  feed  on  the  dry  areas. 

One  great  point  that  has  struck  me  is  tire  saving  of  feed  that  can  be  effected 
on  a  small  area  of  lucerne  or  other  green  stuff  by  letting  the  ewes  (provided 
they  are  in  fair  condition  and  sound  mouthed)  have  only  their  fill  morning 
and  night,  and  yarding  them  the  rest  of  the  time.  If,  on  the  other  hand,  they 
were  allowed  to  run  all  the  time  on  the  same  feed  it  would  not  last  a  fourth  of 
the  time.  This,  of  course,  applies  to  ewes  in  lamb ;  once  the  lambs  are  dropped 
the  ewes  must  have  good  feed,  and  as  much  of  it  is  they  can  eat,  or  there 
will  be  trouble. 

Now,  I  would  like  to  say  a  few  words  about  foxes.  The  first  few  lambs 
that  were  born  were  healthy  and  strong,  but  each  morning  one  at  least  had 
been  killed,  and  only  the  tongue  taken  out  by  a  fox.  I  laid  baits  in  the  latest 
known  way,  but  the  fox  did  not  touch  them,  though  he  still  killed  the  lambs. 
Then  I  read  that  a  farmer  had  been  successful  in  preventing  these  losses  by 
tying  a  strip  of  tin  round  the  lambs'  necks.  I  tried  it  on  all  the  lambs  that 
were  then  alive,  and  on  the  first  night  the  fox  took  the  bait,  and  so  ended  his 
•career.  I  have  continued  putting  the  tins  on  each  lamb,  night  and  morning, 
as  they  are  dropped,  and  to  my  knowledge  not  one  lamb  has  been  killed  since 
"by  foxes. 

It  is  understood  that  a  fox  always  upsets  a  lamb  first  and  then  catches  him 
by  the  throat,  but  with  the  tin  collar  on,  the  fox  cannot  bite  the  lamb's  throat 
in  time  to  stop  it  from  bleating;  as  soon  as  the  lamb  attracts  attention  by 
bleating  the  fox  becomes  frightened  and  gives  It  up,  and  proceeds  to  another 
flock  that  has  no  protection. 
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The  tin  shield  is  made  to  go  over  the  back  of  the  neck  and  fit  well  down  eacl* 
side,  and  has  holes  at  each  end  through  whfch  the  ties  are  passed  by  which  the 
tins  are  kept  in  place. 

At  a  meeting  held  on  30th  October,  the  above  paper  was  discussed  at 
some  length.  It  was  pointed  out  that  on  Mr.  McCormack's  figures,  maiden 
ewes  joined  with  Lincoln  rams  gave  an  increase  of  64i  per  cent.,  while  the 
same  ewes  mated  the  next  year  with  Border  Leicester  rams  gave  an  increase 
of  92  per  cent.  Mr.  J.  Smith  contended  that  the  return  in  the  first  case  was 
highly  satisfactory  for  maiden  ewes  and  on  a  par  with  the  results  of  the 
next  year.  Mr.  McCormack  agreed  that  the  Lincoln-Merino  ewes  were  of 
fine  type  and  might  have  influenced  the  progeny  quite  as  much  as  the 
Border  .Leicester  rams  in  giving  the  increase  of  92  per  cent.  It  was  ascer- 
tained that  the  ewes  mated  with  Lincoln  rams  in  the_second  year  had  had  a. 
very  severe  time  prior  to  coming  into  Mr.  McCormack's  possession. 

Members  expressed  gratitude  to  Mr.  McCormack  for  his  contributionr- 
which  was  regarded  as  presenting  valuable  experience. 

Stratford. 

At  a  meeting  held  on  23rd  October,  Mr.  Mitchell,  of  Gloucester,  outlined 
a  scheme  for  the  forpiation  of  a  herd-testing  association  in  the  district.  It 
was  unanimously  agreed  to  try  to  introduce  the  herd  testing  movement  at 
Stratford,  and  canvassers  were  appointed  to  interview  local  dairymen. 

It  is  anticipated  that  the  dairy  farmers  of  the  district  will  very  soon  be 
able  to  participate  in  the  advantages  to  be  derived  by  having  the  yields  of 
their  cows  systematically  tested  and  recorded,  with  a  view  to  the  unprofitable 
cattle  being  culled  out. 

Wellington. 

Instead  of  the  usual  monthly  meeting  in  October,  this  branch  conducted 
a  flower  show  on  the  19th  of  the  month,  which  proved  a  great  success.  It 
was  agreed  that  such  a  fine  collection  of  garden  flowers,  more  especially  of 
roses,  has  never  before  been  seen  in  Wellington,  and  the  success  of  the 
fixture  fully  justified  the  branch  in  having  taken  so  much  interest  in  horti- 
culture. The  show  was  opened  by  Mr.  A.  J.  L.  Stockwell,  President  of  the 
Agricultural  Society,  who  warmly  congratulated  members  of  the  Bureau 
upon  the  excellence  of  the  blooms  staged. 

/  Wentworthville. 

A  meeting  of  this  branch  was  held  on  27th  October  when  a  lecture  waff 
given  by  Mr.  J.  Hadlington  on  fowl  tick  and  other  poultry  diseases.  The 
attendance  was  good  and  the  attention  to  the  lecture  and  the  questions  asked 
afterwards  were  evidence  of  the  interest  in  the  subject,  and  the  usefulness- 
of  the  advice  given. 

The  spring  show  of  the  branch  was  held  on  30th  October,  and  was  a  great 
success,  some  well  known  horticulturists  in  the  metropolitan  area  competing- 
The  show  was  opened  by  Mr.  W.  T.  Ely,  M.L.A.,  who  congratulated  the 
branch  on  the  fine  show  of  blooms  and  vegetables.  The  entries  were  very 
numerous,  and  the  prizes  a  handsome  lot. 

Windsor. 

A  meeting  was  held  on  19th  October,  when  it  was  agreed  to  hold  aa 
exhibition  at  Windsor  prior  to  the  Hawkesbury  District  Show. 

Arrangements  were  also  made  for  two  gentlemen  to  represent  the  district 
before  the  select  committee  on  agriculture.' 


Dec.  %  1920.]  Agricultural  Gazette  of  N.S.W.  911 

A  lecture  was  delivered  by  Mr.  E.  Breakwell,  Agrostologist,  on  25th 
October. 

The  old  introduced  grasses  were  first  discussed,  including  perennial  ryegrass, 
cocksfoot,  and  red  clover.  Perennial  ryegrass  produced  excellent  feed  for  a 
short  period,  but  continued  dry  and  hot  weather  was  very  adverse  to  it,  and 
it  was  usually  found  that  cocksfoot  lasted  much  longer.  Unfortunately  cocks- 
foot became  very  harsh  and  tussocky  unless  protected  by  other  grasses  or 
clovers,  and  as  perennial  red  clover  did  not,  as  a  rule,  last  too  long  in  such 
a  district  as  Windsor,  the  Department  had  experimented  with  other  grasses 
and  clovers  that  would  last  with  the  cocksfoot.  Splendid  results  had  been 
achieved  in  this  connection  with  Bokhara  clover  atid  Phalaris  bulhosa,  and  the 
attention  of  farmers  in  the  Windsor  district  was  particularly  drawn  to  these. 
Phalaris  bulhosa  was  a  gi*ass  that  was  doing  remarkably  well  in  winter  monflis; 
as  a  good  winter  grass  was  urgently  required  it  was  hoped  that  Phalarift  hulbosa, 
w^ould  fill  a  long-felt  want. 

Among  the  summer  grasses.  Sudan  grass,  Rhodes  grass,  Paspalvm  dilata- 
tum,  Kikuyu,  and  Elephant  grass  were  dealt  with.  Paspalum  soon  became 
sod-bound  in  Windsor  district,  and  it  was  questionable  whether  Rhodes  would 
not  give  better  results.  A  mixture  of  Rhodes  grass  and  lucerne  had  given 
splendid  results.  Many  farmers,  however,  preferred  couch  to  anything  else 
on  the  rich  flats,  and  there  was  a  lot  in  this  argument  as  far  as  summer  feed 
was  concernetL  It  absolutely  failetl  in  the  winter  and  early  spring  however, 
and  for  this  reason  some  farmers  were  against  it.  Sudan  grass,  of  course,  was, 
well  known,  but  it  might  be  added  that  very  promising  results  had  been  obtained 
by  growing  it  as  a  pastin-e  grass  rather  than  for  hay.  It  stooled  well  under 
feeding-oCf,  and  gave  feed  well  into  the  winter. 

Elephant  grass  had  the  following  points  to  recommend  it: — (1)  Drought 
resistance,  and  (2)  rapid  growth  and  big  yields.  No  other  grass  could  produce 
the  same  amount  of  feed  per  acre  as  this.  Kikuyu  grass  was  recommended  as 
a  fine  succulent  grass,  and  cuttings  were  promised  to  any  member  desirous  of 
obtaining  them.  Shearman's  clover  could  also  be  strongly  recommended  for 
low-lying  lands. 

The  native  grasses  suitable  for  Windsor  were  also  describetl.  Coolah  grass 
had  given  splendid  results  at  the  College;  so  had  rare  blue  grass,  love  grass, 
and  Warrego  summer  grass.  Unfortunately  we  had  practically  no  gootl  winter 
native  grass,  and  recourse  to  the  introduced  grasses  for  this  purpose  was 
necessary. 

The  lecturer  pointed  out  that  the  Department  was  very  desirous  to  have  the 
co-operation  of  the  farmers  in  the  work  under  discussion. 

Yarrunga-Avoca. 

On  25th  September  a  discussion  took  place  at  a  meeting  of  this  branch  on 
the  cost  of  producing  and  marketing  cabbage.  The  crop  discussed  was 
winter  cabbage  grown  on  red  volcanic  soil  that  had  been  previously  cleared 
and  fenced.  It  was  worked  out  that  (without  those  items)  it  would  cost 
£59  18s.  to  grow  and  market  an  acre  of  cabbage.  The  preparation  of  the  soil 
was  as  follows: — Ploughed  and  left  under  fallow;  harrowed,  ploughed  and 
harrowed  again;  crop  ploughed  in,  blood  and  bone  being  shaken  by  hand  at 
15  cwt.  per  acre;  when  the  plants  were  big  enough  they  were  scarified  twice 
and  chipped  with  the  hoe  once.  When  the  crop  was  ready,  it  had  to  be 
carted  ten  miles  at  a  cost  of  £1  per  ton,  horse  feed  being  very  dear. 

At  a  subsequent  meeting  arrangements  were  made  for  the  annual  picnic 
of  the  branch. 


Crayfish  do  little  harm  on  the  farm  except  where  they  get  into  dams 
and  canals,  when  they  tunnel  holes  through  the  earthworks  and  may  do  a 
considerable  amount  of  damage. — ^W.  W.  Froggatt. 
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AGftlCULTURAL  SOCIETIES'  SHOWS. 

Secretaries  are  invited  to  forward  for  insertion  in  this  page  dates  of  their 
forthcoming  shows ;  these  should  reach  the  Editor,  Department  of  Agri 
culture,  Sydney,  not  lator  than  the  21st  of  the  month  previous  to  issue. 
Alteration  of  dates  should  be  notified  at  once. 

Society.  1921. 

Albion  Park  A.  and  H.  Ai»ociation      

St.  Ives  A.  and  H.  Association 

Gosford  District  A.  Association  

Kiama  A.  Society 

Nimbin  A.  and  I.  Society  

Wollongong  A.,  H.,  and  I.  Association  

Oobargo  A.,  P.,  and' H.  Society  „ 

Shoalhaven  A.  said  H.  Association 

Central  Cumberland  A.  and  H.  Assoc.  (CMtle  Hill)... 

UlladuUa  A.  and  H.  Association  (Milton)      

Gayra  P.,  A.,  and  H.  Association         

Fairfield  Branch  Agricultural  Bureau 

Blacktown  and  District  A.  Society      ...         

Wyong  District  A.  Association 

Dapto  A.  and  H.  Society  

Bangalow  A.  and  I.  Society       

Tanco  Irrigation  Area  Agricultural  Society 

Robertson  A.  and  H.  Association 

Hoathern  New  £lngland  P.  and  A.  Association  (Uralla) 

Dorrigo  and  Guy  Fawkes  A.  Association        

Tumut  A.  and  P.  Association 

Gunning  P..  A.,  and  I.  Society  

Newcastle  A.,  H.,  and  I.  Association 

Hastings  River  A.  and  H.  Society  (Wauchope) 

Nepean  District  A.,  H.,  and  I.  Society  

Tamworth  P.  and  A.  Association         

Tenterfield  P.,  A.,  and  M.  Society 

Manning  River  A.  and  H.  Association  (Taree) 

Mirrool(M.I.A.)  A.  Society  (Griffith) 

Richmond  River  A.,  H.,  and  P.  Society  (Casino)     ... 

Oberon  A.,  H.,  and  P.  Association       ...         

Hunter  River  A.  and  H.  Association  (West  Maitland) 
Berrima  District  A. ,  H.,  and  I.  Society  (Moss  Vale)... 

Camden  A.,  H.,  and  I.  Society ... 

Bellinger  River  A.  Association  ... 

Mudgee  A.,  P.,  H.,  and  I.  Association  

Glen  Inne§  P.  and  A.  Society 

Moruya  A.  and  p.  Society  

Tnmbarumba  and  Upper  Murray  P.  and  A.  Society... 

Taralga  A.,  P.,  and  H.  Association      

Gloucester  P.,  A.,  and  H.  Society        

Goulbum  A.,  P.,  and  H.  Society         

Batlow  A.  Society  

Armidale  and  New  Elngland  P.,  A.,  and  H.  Assocn. ... 

Upper  Hunter  P.  and  A.  Association 

Gundagai  P.  and  A.  Society       

Macleay  A.,  H.,  and  I.  Association  (Kempsey) 

Royal  Agricultural  Society  of  N.S.W.  

Upper  Manning  A.  and  H.  Association  (Wingham) . . . 

Narrabri  P.,  A.,  and  H.  Association 

Clarence  P.  and  A.  Society  (Grafton) 

W.D.A.  and  H.  Society  (Nabiac)         

Dungog  P.  and  A.  Association  ... 
Hawkesbury  District  A.  Association  (Windsor) 
Murrumbidgee  P.  and  A.  Association  (Wagga) 
Corowa  P.,  A.,  and  H.  Society 


Secretan'. 

Date. 

H.  R.  Hobart     . 

..  Jan. 

14,  15 

A.  K.  Bowden    . 

>f 

14,  15 

H.  G.  I'arty 

••     »» 

21,22 

G.  A.  Somerville. 

25,  26 

W.  P.  Stanger     . 

.*.*  Feb. 

2,3 

W.  J.  Cochrane  , 

•*      it 

3,4,5 

T.  Kennelly 

••       »f 

9,  10 

H.  Ranch 

>*      1* 

9,  10 

H.  A.  Best 

ff 

11,  12 

R.  F.  Cork 

**         91 

18,17 

P.  N.  Stevenson. 

"'        if 

16,  17,  18 

H.  P.  Godfrey     . 

ft 

17,  18 

J.  McMurtrie 

■*         ft 

18,  19 

E.  H.  Chapman  . 

••         19 

18,  19 

F.  James  ... 

•^         l> 

18,  19 

W.  H.  Reading  ., 

22,  23 

R.  Tribe   ... 

••          »> 

22,23 

E.  S.  Martin 

tt 

22,  23 

H.  W-.  Vincent  . 

-•         l» 

22,  23.  24 

A.  C.  Newman   , 

••         tf 

23,24 

T.  E.  Wilkinson. 

••         99 

23,24 

S.  A.  Beer 

**         99 

23,24 

E.  J.  Dann 

••         91 

23  to  26 

A.  D.  Suters 

*•         99 

24,25 

C.  H.  Fulton      . 

25,26 

J.  R.  Wood 

'.'.  Mw 

.  1,  2,  3 

E.  W.  Whereat  . 

99 

1.2,3 

R.  N.  Stow 

'•*         99 

2,3 

F.  A.  Browne      . 

9J 

2,3 

P.  M.  Swanson  . 

••          91 

2,3 

C.  S.  Chudleigh  . 

»9 

3,4 

E.  H.  Fountam  . 

'•          99 

3,  4,  5 

J.  W.  Kenny      . 

•  «          19 

3,4,5 

A.  E.  Baldock     . 

•■«          ff 

3,  4,  5 

J.  F.  Reynolds   . 

f> 

4,5 

E.  J.  Hannan 

••         99 

8,  9,  10 

Geo.  A.  Priest    . 

••         99 

8,  9.  10 

H.  P.  Jeflfery       . 

••         >9 

9,  10 

E.  C.  Cunningham     „ 

9,  10 

J.  J.  Kearney 

99 

10,  11 

F.  H.  Chester     . 

••          99 

10,  11 

F.  D.  Hay 

99 

10,  11,  12 

C.  S.  Gregory      . 

••          9> 

15,  16 

A.  H.  Mc Arthur. 

••        99 

15  to  18 

R.  C.  Sawkins     . 

•■          >9 

16,  17 

H.  W.  Simpson  . 

••          99 

16,  17 

E.  Weeks... 

99 

16,  17,  18 

H.  M.  Somer 

...           |y 

21  to  30 

D.  Stewart 

..April  13,  14 

C.  C.  Baker 

•  •     »» 

13,  14.  15 

L.  C.  Lawson 

•  •     t* 

13  to  16 

G.  O'Connor 

>> 

21,22 

W.  H.  Green       . 

28,  29,  30 

H.  S.  Johnston  . 

..  Maj 

'  12,  13,  14 

A.  F.  D.  White  ...  Aug.  23,  24,  26 
J.  D.  Eraser         ...     „     30.  31 
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